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PREFACE. 



A WANT expressed by many Geologists and 
often felt by the Author, is a classified 
Handy-Book op Rock Names. It is hoped that, 
until a better appears, this Manual may be useful 
to the Public. 

To write such a work satisfactorily is no easy 
task. In other branches of Natural Science, 
such as Botany, Zoology, and the like, some 
systematic nomenclature has been followed, but 
in Geology no one system has been used, or 
all system has been ignored. It is not uncommon 
to find eminent Penologists calling the same 
rock by several names, or, what is more per- 
plexing, using for a rock a name already given 
to a totally different one. At the present time 
Rock names are in such confusion that if an 
observer names a rock, without at the same time 
mentioning his authority, he may be. supposed 
to be referring to a rock, or even rocks, totally 
different to that which he intended to illustrate. 
This irregularity has caused many names to be 
used, not only unscientifically but also absurdly, 
as the original name may refer to a mineral or 
character not possessed by the rock or rocks to 
which it is now applied. From the above it is 
evident that a compiler of such a book as this 
Manila! must ran contrary to t\& o^\mora& w 
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prejudices of many geologists; therefore so"** 1 ' 
will find fault even if the work could be well don &z 

I would wish to impress on my readers that it** 1 
book has been written as a reference for surveycX* 1 * 
and students while engaged in the field. ShouJ^ 
they desire a perfect knowledge of rocks, they mi»^ 
study the various papers and works of the differed* 
eminent Penologists. The work, necessarily, is fi* r 
from perfect : still I hope it may be of some sm^U 
use or help to learners of Geology. 

During the compilation of this Manual, i3^ e 
writings of numerous Petrologists have been con- 
suited and quoted ; also works on general subject 13 
from which information could be procured. Dana/J? 
suggestions as to the termination of Sock named 
have been adopted as far as practicable, while 
the older names for rocks are generally adopted* 
except when they are objectionable or better 
names have since been proposed. Such local 
names as were known are also given, as they may 
assist explorers in gleaning information about a 
country. To various fellow-labourers I am much 
indebted: to D. Forbes, F.R.S., &c, for infor- 
mation; also to W. King, Dep. Supt. Geol. Surv., 
India, and for his valuable assistance while arrang- 
ing and classifying the rocks. I should also men- 
tion the names of the Rev. M. H. Close, M.R.I.A., 
Ac. ; Stackpoole Westropp, M.D., M.R.I.A., &c. ; 
and H. Leonard, M.R.I.A. ; besides others who 
have supplied me with lists of local names. 

G. H. K. 
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INTRODUCTORY REMARKS. 

THE term Rock, in a geological sense,, includes 
every solid substance that is an ingredient, or 
forms part, of the earth. Thus loose sand, clay, peat, 
and even vegetable mould, geologically speaking, 
are rocks. Jukes thus defines a rock : — " A mass 
of mineral matter consisting of many individual 
particles, either of one species of mineral, or of two 
or more species of minerals, or of fragments of 
such particles. These particles need not at all 
resemble each other in size, form, or composition ; 
while, neither in its minute particles, nor in the 
external shape of the mass, need a rock have any 
regular symmetry of form." Rocks are most 
variable in condition and structure ; soft or hard, 
loose or compact, friable or tenacious, coarse or 
fine, crystalline or homogeneous; or they may be 
scoriaceous, vesicular, hyaline, &c. &c. 

Rocks may be chemically, mechanically, or 
organically formed, or two or more of these com- 
bined; they may be stratified or unstratified, 
igneous or aqueous, or partaking of the nature of 
both. Various classifications have \>eeTi ^tar^taA. 
by different writers on the subject, e&cfo. \tfJsL\x^ 3&- 
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6 HANDY-BOOK OP ROCK NAMES. 

vate rocks as Dolomyte, Ophyte, Steatyte, &c, in 
which a secondary or pseudomorphic action has 
taken place — new minerals replacing the old con- 
stituents, and thereby changing the nature of the 
rock. 

The second Order (Derivate Rocks) may be 
divided into two classes ; namely, I. Subaqueous, 
II. Subaerial, which need not be dwelt upon 
now. 

This Manual is divided into three parts. Part I. 
is a classified table of the rocks; Part II. is a 
description of the Ingenite rocks; and Part III. 
is a description of the Derivate rocks : while in the 
Index will be found an alphabetically arranged list 
of local, duplicate, and other rock names that do 
not appear in the classified table of the rocks. As 
before stated, Dana's termination of yte for rock 
names, on account of its convenience in distinction, 
is adopted; but at the same time the names 
ending in ite are also given for such as prefer them. 
The termination old is only used to signify like, as 
Granitoid, granite-like ; ous means a constituent 
that gives a character to' the rock, as Pyritous 
granite, granite containing pyrite; while the ter- 
mination ic points to quantity, as felsitic, contain- 
ing a quantity of felsite (orthoclase intimately 
combined with quartz. — See quotation from Cotta, 
page 46). 

In Parts II. and III. a general description of 
each class is given, and a general description of 
each group ; while under each group will be found 
the subgroups, and under the latter the varieties, 
and, when necessary, the subvarieties. In these 
two parts names of classes are printed in large 
capitals, of groups in egyptian type, of subgroups 
Va particular varieties in small ca$\\fiX&*, ^\uX&t\& 
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others, subvarieties and local names, are in italics. 
Synonymous names for groups, subgroups, and 
varieties are given when not highly objectionable, 
but the name that is considered most applicable 
appears first. Objectionable names, if mentioned, 
are printed in italics, and the objection to them 
pointed out. 

All the groups are arranged under roman capitals; 
the subgroups under italic capitals; the varieties 
under small italic, and the subvarieties under small 
roman letters. 

A student wishing to learn the description of a 
rock, must first look for the name in the Index, 
and if the name does not occur there, it will be 
found in the classified list in its proper group, 
class, and order; he must then refer for the 
description to either Parts II. or III. 



Note. — While this Manual was in the press, Professor Joseph 
Le Conte's excellent paper on the "Features of the Earth's 
Surface n was published in " The American Journal of Science 
and Art," third series, vol. iv. As in it the formation of 
metamorphic granite is explained (p. 468), the student may 
be referred to it. 



PAET I. • 

CLASSIFIED TABLE OF THE KOCKS. 



Order No. I.—INGENITE BOOKS. 
{Divided into Classes, Groups, Subgroups, and Varieties.) 

Class I.— GEANITIC EOCKS, 

Group A. — Intrusive Granite (Highly siliceous granite). 

Subgroup A. Pyritous intrusive granite. 

Var. a. Beresyte. 

B. Albitic granite. 

0. Schorlaceous granite. 

V. Granityte. 

K Felsitic granite. 

F. Greissen, or quartzitic granite. 

G. Porphyritic intrusive granite. 
jET. Pegmatyte. 

Var. a. Graphic granite. 

b. Blumen granite. 

c. Plumose granite. 

Group B. — Granite for the most part non-intrusive 

(Basic or oligoclase granite). 

Subgroup A. Hornblendic granite. 

Var. a. Titanitic granite. 

b. Chloritic granite. 

c. Talcose granite. 

d. Epidotic granite. 

B. Graphitic granite. 

C. Hematitic granite. 

D. Pyritous oligoclase granite. 

E. Porphyritic oligoclase granite. 

F. Gneissoid granite. 
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Var. a. Nodular granite. 
b. Lenticular granite. 

Subgroup G. Intrusive oligoclase granite. 
jff. Granitic felstone. 

Group C. — Protogene. 

Group D. —Elvanyte, or Quartz Porphyry. 

Subgroup A. Felsitic and felspathic elvanyte. 

Var. a. Orthoclasic elvanyte. 

b. Oligoclasic elvanyte. 

c. Rappakivi elvanyte. 

B. Quartzitic elvanyte. 
0. Micaceous elvanyte. 

D. Pyritous elvanyte. 

E. Hornblendic elvanyte. 

Var. a. Micaceous hornblendic elvanyte. 

b. Chloritic. 

c. Felspathic. 

d. Pyritous. 

F. Chloritic elvanyte. 

G. Granular elvanyte. 
H. Compact elvanyte. 
J. Gneissoid elvanyte. 
J. Granitoid elvanyte. 
K. Pyronieride. 



Class II.— PLUTONIC EOCKS. 

Group E.— Felstone, or Felsyte. 

Subgroup A. Petrosilex. 

Var. a. Felstone glass. 

b. Ribaned petrosilex. 

B. Quartzitic felstone. 

Var. a. Oligoclasic quartzitic felstone. 

b. Micaceous. 

c. Hornblendic. 

d. Chloritic. 

e. Pyritous. 
/. Striped. 
g. Variolitic. 
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Subgroup 0. Minette. 

Var. a. Fraidronyte. 

D. Euryte. 

Var. a. Orthoclasic euryte. 
6. Oligoclasic. 

c. Micaceous. 

d. Hornblendic. 

e. Chloritic. 
/. Quartzose. 

g. Euryte porphyry. 
h. Amygdaloidal euryte. 
i. Vesicular. 
j. Compact. 
k. Slab. 
I. Cleaved. 

E. Compact felstone. 

F. Granular felstone. 

G. Friable felstone. 
H. Eubbly felstone. 
I. Cleaved felstone. 

J. Foliated felstone. ' 

K. Granulyte. 

L. Felstone porphyry. 

Var. a. Amygdaloidal felstone. 
6. Vesicular felstone. 
M. Gneissyte. 

Var. a. Quartzose gneissyte. 
h. Felsitic. 

c. Micaceous. 

d. Hornblendic. 

e. Syenyte gneissyte. 
/. Chloritic. 

g. Talcose. 
h. Porphyritic. 
i. Schistoid. 

N. Schistoid felstone. 

roup F. — Whinstonb. 

Subgroup A. Doleryte. 

Var. a. White rock. 

b. Aphanyte-doleryte. 

B. Melaphyre. 

Var. a. Eukryte. 

b. Magnetic mel 
B 



^ 
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Var. c. Micaceous. 

d. Porphyritic. 

e. AmygdaloidaL 
/. Vesicular, 

g. Variolitic, 

Subgronp C. Pyroxenyte. 
J>. Diabase^ 

Var. a. Pyroxenic diabase. 
b. Uralitic. 
e. Labradoritic. 

d. Oligoclasic. 

e. Magnetic. 
/. Kersantyte. 

g. Calcareous diabase. 

h. Porphyritic. 

*. Amygdaloidal. 

j. Vesicular. 

h. Variolitic. 

I. Aphanyte-diabase. 

E. Gabbro. 

Var. a. Euphotide. 

b. Noryte. 

c. Hyperyte. 

F. Dioryte. 

Var. a. Ampbibolyte. 

b. Aphanyte-dioryte. 
c Kersanton. 

d. Napoleonyte. 

G. Syenyte. 

Var. a* Quartzose syenyte. 
6. Titanitic. 
H. Hornblende rock. 

Var. a. Actinolite rock. 
6. Tremolite rock. 

c. Hyperyte. 

d. Dioryte. 
«. Syenyte. 

L Felso-syenyte. 

/. Mico-hornblende rock. 

Group G.— Eocks due to Pseudomorphic Action or 
Weathering (Ingenite in part, derivate in part). 

*roup A. Ophyje. 

Var. >a. Ophihornblende rock. 

jRSteatyte} 
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Var. a. Felspathic steatyte. 
b. Pyroxenic. 
o. Amphibolic. 
Subgroup C. Eklogyte. 

D. Epidosyte. 
B. Kaolin. 

F. Fuller's earth. 

G. Meerschaum. 
H. Magnesyte. 

Group H. — Tuff (Ingenite in part, derivate in part). 

Subgroup A. Felstone tuff. 

Var. a. Quartzose. 

b. Calcareous. 

c. Pyritous. 

d. Cupriferous. 

e. Hematitic. 

B. Whinstone, or Basic tuff. 
Var. a. Hornblendic. 

b. Pyroxenic. 

c. Chloritic. 

d. Calcareous. 

e. Pyritous. 

/. Cupriferous. 
g. Hematitic. 

C Calcareous tuff. 
2). Arenaceous. 

E. Argillous. 

F. Hematitic. 

G. Pyritous. 
H. Cupriferous. 

I. Steatitic. 
J". Porphyritic. 
K. Nodular. 

Var. a. Concretionary tuff. 
b. Spheroidal. 

i. Shalytuff. 

Var. a. Flaggy. 
6. Slaty. 

M. Conglomeritic tuff. 

Var. a. Brecciated tuff. 

b. Plutonic agglomerate. 

b2 
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Class III.— VOLCANIC ROCKS. 

Group I. — Trachytic Group. 

Subgroup A. Khyolyte. 

Var. a. Liparyte. 
6. Perlyte. 

c. Obsidian. 

d. Pumice. 

e. Phonolyte. 

B. Trachyte. 

Var. a. Sanidine trachyte. 
. b. Drachenfels trachyte. 

c. Domyte. 

d. Andesyte. 

e. Trachydoleryte. 

/. Granular trachyte. 
g. Compact trachyte. 
h. Trachyte porphyry. 
i. Trachyte lava. 
j. Alumstone. 

Group J. — Augitic Group. 

Subgroup A. Augyte, or Doleryte. 

Var. a. Nephelite augyte. 

b. Haiiynophyre. 

c. Allogovyte. 

d. Common augyte. 

e. Anamesyte. 
/. Basalt. 

g. Porphyritic basalt. 
h. Amygdaloidal basalt.. 
i. Basalt lava, 
j. Variolitic basalt. 
B. Leucityte. 

Var. a. Compact leucityte. 
6. Leucitophyre. 

c. Amygdaloidal leucityte, 

d. Leucityte lava. 

Group K. — Volcanic Tufa and Peperino (Ingenite in part, 
deri vate in part). 
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Subgroup A. Tufa. 

Var. a. Trachyte. 

b. Pumiceous. 

c. Phonolyte. 

d. Pozzuolana. 

B. Peperino. 

Var. a. Augyte. 
6. Leucityte. 
c. Palagonyte. 

C. Volcanic conglomerate. 

Var. a. Volcanic breccia. 

b. Volcanic agglomerate. 



Class IV.— TKANSITION or METAMOKPHIC 
SEDIMENTARY ROCKS. 

Group L.— Gneiss. 

Subgroup A. Felspathic and felsitic gneiss. 

Var. a. Orthoclase gneiss. 
b. Oligoclase gneiss. . 
e. Alpinyte. 
d. Adularia gneiss. 

B. Micaceous gneiss. 

Var. a. Two-mica gneiss. 

b. White mica gneiss. 

c. Black mica gneiss. 

C. Quartzitic gneiss. 

D. Basic gneiss. 

Var. a. Hornblendic gneiss. 

b. Chloritic gneiss. 

c. Talcose gneiss. 

d. Protogene gneiss. 

E. Iolitic gneiss. 

F. Hematitic gneiss. 

G. Graphitic gneiss. 
H. Common ^eiss. 

Var. a. Compact gneiss. 
b. Slate gneiss. 
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Var. c. Eibaned gneiss. 
d. Fibrous gneiss. 

Subgroup/. Oblique gneiss. 

Var. a. Curled gneiss. 

b. Nodular gneiss. 

c. Conglomeritic gneiss. 

J. Porphyritic gneiss. 
K. Granitoid gneiss. 

Group M. — Schist. 

Subgroup A. Argillyte. ' 

Var. a. Chiastolitic schist. 

b. Phyllitic schist. 

c. Carbonaceous schist. 

d. Alum schist. 

e. Spilyte. 

/. Dolomitic schist. 
g. Folded argillyte. 
h. Contorted argillyte. 
i. Fibrous argillyte. 

B. Quartzyte. 

Var. a. Itacolumyte. 

b. Itabiryte. 

c. Felsitic quartzyte. 

d. Quartz rock. 

e. Fibrous quartzyte. 
/. Conglomeritic. 

0. Felsyte schist. 

Var. a. Micaceous. 

b. Quartzose. 

c. Pyritous. 

d. Eibaned. 

e. Mealy. 

/. Gneissoid. 

D. Mica schist. 

Var. a. Two-mica schist. 

b. Chloritic. 

c. Talcose. 

d. Garnetiferou3. 

e. Chiastolitic. 
/. Andaiusitic. 
g. Amphibolic. 
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Var. h. Epidotic. 
i. Quartzose. 
j. Felsitic. 
k. Calcareous. 
I, Schorlaceous. 
m. Pyritous. 
n. Pyrrhotitic. 
o. Hematitic. 
p. Graphitic. 
q. Fine. 
r. Bibaned. 
«. Fibrous. 
t. Nummoid. 
u. Wavy. 
v. FriUed. 
w. Curled. 
x. Knotty. 
y. Nodular. 
«. Gneissoid. 

Subgroup E. Basic schist. 

Var. a. Hornblende schist. 

b. Actinolite. 

c. Chlorite. 

d. Chloritoid. 

e. Potstone. 
/. Talc schist. 
g. Garnet. 

h. Tourmaline. 
i. Ehsetizitic. 

F. Metallic schists. 

Var. a. Mico-iron schist. 
h. Pyrite schist, 
c. Pyrrhotite schist. 

0. Burnt shale. 

Var. a. Burnt clay. 

b. Bock slag. 

c. Porcelanyte. 

H. Minerals forming rock masses (see page 22). 

Var. a. Quartz. 

b. Corundum. 

c. Apatite. 

d. Magnesite, 
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Var. e. Orthoclase. 
/. Pistacite. 
g. Pycnite. 
h. Lepidolite. 
i. Lievrite. 
j. Magnetite. 
k Anthracite. 
I. Graphite. 
m. Eisenkiesel. 
n. Garnet-rock. 

Group N. — Slate. [See Order II., Class L, Group A, Sub- 
group JB, Variety d.] 

Group 0. — Calcareous Rocks. 

Subgroup A. Schistose limestone. 

Var. a. Cipollino. 
6. Calciphyre. 
e. Hemitrene. 
d. Felsitic limestone. 
«. Statuary marble. 
/. Granular schistose limestone. 

Group P. — Pseudomorph Calcareous Rocks. 

Subgroup A. Schistose dolomyte. 

Var. a. Micaceous dolomyte. 

b. Pyritous. 

c. Saccharoid. 

d. Granular. 

B. Ophyte. 

Var. a. Ophidolomyte. 
6. Ophimagnesyte. 

c. Ophicalcyte. 

d. Ophyte schist. 

C. Steatyte. 

Var. a. Felsitic steatyte. 
b. Hornblendic. 

e. Pyroxenic. 
d. Micaceous. 

«. Steatyte schist. 
/. Pyrallolyte. 
g. Onkosin. 

D. Magnesyte. 

12. Sjnaragdite schist. 



\ 
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Order No. II.— DEBIVATE E0GK8. 

(Divided into Classes, Groups, Subgroups, Varieties, and 

Subva/rieties.) 

Class I.— SUBAQUEOUS ROCKS. 

Group A. — Rocks for the most part mechanically formed. 

Subgroup A. Arenaceous rocks. 

Var. a. Sand, gravel, and shingle. 

b. Conglomerate. 

Subvar. a. Calcareous. 

b. Hematitic 

c. Cupriferous. 

d. Pyritous. 

e. Plumbeous. 

f. Shale conglomerate. 

g. Slate conglomerate. 

c. Breccia. 

Subvar. a. Calcareous. 

b. Hematitic. 

c. Cupriferous. 
* d. Pyritous. 

e. Shale breccia. 

d. Sandstone and grit. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Felspathic 

d. Micaceous. 

e. Hematitic. 

f. Cupriferous. 

g. Pyritous. 
n. Tuffose. 
i. Pebbly, 
j. Cleaved, 
k. Oblique. 

1. Concretionary, 
m. Spheroidal 
n. Nodular. 
o. Lentittd&s* 
p. ¥i\aN&su 
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Var. e. Flagstone. 

Subvar. a. Arenaceous. 

b. Argillous.- 

c. Slabstone. 

Subgroup B. Argillous or Argillaceous rocks. 

Var. a. Clay, loam, mud, and silt. 

Subvar. a. Kaolin. 

b. Potter's clay. 

c. Brick clay. 

d. Fire clay. 

e. Clunch. 

f. Claystone. 
g. Clayrock. 
h. Lateryte. 

i. Fuller's earth. 

j. Bituminous clay, 
k. Saliferous clay. 

1. Variegated clay, 
m. Hematitic clay, 
n. Ferruginous clay. 
o. Book clay. 

b. MarL 

Subvar. a. Calcareous. 

b. Dolomitic. 

c. Argillous. 

d. Arenaceous. 

e. Micaceous. 

f. Oil-slate. 

g. Glauconitic. 
h. Gypseous. 

i. Shell marl. 

j. Mealy marL 

k. Marl-stone. 

L Tutenic marL 

m. Book marL 

c. Shale. 

Subvar. a. Calcareous. 

b. Arenaceous. 

c. Micaceous. 

d. Bituminous. 

e. Carbonaceous. 
£ Hematitic. 

g. Cupriferous. 
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Subvar. h. Flaggy. 

i. Conglomeritic. 
j. Nodular. 
k. Concretionary. 
L Spheroidal, 
m. Lenticular, 
n. Mudstone. 
o. Tutenic shale. 
Var. d. Slate. 

Subvar. a. Roofing slate. 

b. Slab slate. 

c. Pencil slate. 

d. Novaculyte. 

e. Calcareous slate. 

f. Carbonaceous. 

g. Arenaceous. 
h. Tuffose. 

i. Ribaned. 
j. Conglomeritic. 
Subgroup C. Fault rock. 

Group B. — Rocks for the most part chemically formed. 

Subgroup .4. Halyte. 

Var. a. Granular. 

b. Sparry. 

c. Fibrous. 

B. Gypsum. 

Var. a. Alabaster. 

b. Granular gypsum, 

c. Compact. 

d. Fibrous. 

e. Selenyte. 

/. Tripe-stone. 

C. Anhydryte. 

Var. a. Granular. 

b. Compact. 

c. Fibrous. 

X). Dolomyte. 
E. Quartz. 

Var. a. Chert. 

b. Flint. 

c. Menilyte. 

d. Jasper. 
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Var. e. Agate. 
/. Basanyte. 
Subgroup F. Liinonite rock. 

Var. a. Limonite shale. 

b. Oolitic brown ore. 

c. Reniform iron ore. 

d. Pea-iron ore. 

e. Bog-iron ore. 

Subvar. a. Black. 

b. Yellow. 

c. Sparry. 
G. Hematite rock. 

Var. a. Red iron-mould. 
6. Reddle. 

c. Sparry red-ironstone. 

d. Specular iron. 

e. Topanhoacanga. 

ff.Spherosideryte. 

Var. a. Black band. 

J. Minerals occurring as rocks (see page 17). 
Var. a. Asphalte. 

b. Pyrite. 

c. Cinnabar. 

d. Boracite. 

e. Trona. 
/. Aragonite. 

j. Manganese ores. 

Rhodochrosite. 
i. Bole. 

Opal. 

Fluorite. 
I. Barite. 
m. Ankerite. 
n. Malachite, 
o. Melanite. 
p. Galmey. 
q. Zincite. 
r. Galenite. 
s. Stibnite. 
*. Arsenopyrite. 
u. Sulphur. 
v. Wavellite. 
w. Chalcopyrile. 



I 

i. 

t 
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tip 0. — Rocks partly mechanically, partly chemically. 

AND PARTLY ORGANICALLY FORMED. 

ubgroup A. Laminated, or stratified coaL 
Var. a. Cannel coal. 

Subvar. a. Parrot coal. 

b. Horn coal. 

c. Torbanyte. 

b. Splint coal. 

c. Culm. 

d. Bituminous shale. 

e. Carbonaceous shale. 

Subvar. a. Batt, or bass. 

b. Dauks. 

c. Kelve. 

d. Pindy. 

e. Slaty culm. 
B. Limestone. 

Var. a. Compact limestone. 

b. Crystalline limestone. 

c. Marble. 

d. Oolyte. 

Subvar. a. Pisolyte. 

b. Dolomitic oolyte. 

e. Chalk. 

Subvar. a. Indurated chalk. 

b. Chalk rock. 

c. Pisolitic chalk. 

d. Glauconitic chalk. 

e. Ferruginous chalk. 
/. Calcsinter. 

Subvar. a. Travertine. 

b. Stalactyte. 

c. Stalagmyte. 

d. Rockmeal. 
g. Coral-reef limestone. 

h. Brecciated limestone. 
i. Limestone conglomerate, 
j. Rubbly limestone. 
k. Lithography te. 
I. Siliceous limestone, 
m. Cherty. 
n. Argillous. 
o. Arenaceous. 
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Var. p. Ferruginous. 
q. Bituminous. 
r. Stinkstone. 
s. Dolomitic limestone. 
t. Hydraulic limestone. 

Subgroup C, Dolomyte. 

Var. a. Granular. 

b. Oolitic. 

c. Compact. 

d. Porous. 

e. Cellular. 

/. Concretionary. 

g, Brecciated. 

h. Bubbly. 

i. Ferruginous. 

j. Argillous. 

1c. Arenaceous. 

I. Siliceous, 

m. Cherty. 

n. Tuffose. 

o. Dolomitic sand. 

D. Marine drift. 
(See Class II., Subgroup B, Var. c.) 



Class II.— SUBABEIAL EOCKS. 
Group D. — Mechanically, chemically, or organically 

FORMED. 

Subgroup A. Coal. 

Var. a. Peat. 

Subvar. a. White turf. 

b. Brown turf. 

c. Black or Stone turf. 

d. Gas turf. 

b. Lignyte or Brown coal. 

Subvar. a. Woody lignyte. 

b. Compact Bgnyte. 

c. Jet. 

c. Black coal ot fttemkrikta. 
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Subvar. a. Caking coal. 

b. Non-caking coal. 

c. Cherry coal. 

Var. d. Anthracyte. 

Subvar. a. Native coke. 

Subgroup B. Surface deposits and accumulations. 

Var. a. Boulder-clay-drift. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Arenaceous. 

b. Moraine drift. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Arenaceous. 

d. Eocky. 

c. Sand, gravel, and shingle. 

Subvar. a. Esker drift. 

b. Post-drift gravel. 

c. Beaches. 

d. -<Eolian drift. 

e. Shell sand. 

f. Bergmehl. 

d. Guano. 

e. Soil. 

/. Meteoric drift. 
g. Ice. 



PAET II 



Order I.—INGENITE ROOKS. 

Class L— GEANITIO ROCKS. 

THE typical rock of this class is a crystalline 
aggregate of quartz, felspars, and micas, nearly 
universally known as granite or granyte [Celtic 
gran, Lat. granum, a grain.] * There are, however, 
rocks called granite in which part of the mica is 
replaced by other minerals, sometimes to such an 
extent that the mica is only microscopically visible. 
Granite usually is a quaternary or quinary aggre- 
gate, containing, along with quartz, one or two fel- 
spars and one or two micas ; nevertheless, other 
minerals are often present, more especially pyrite 
and marcasite.f Some granites are undoubtedly 
intrusive, while others appear to be only in part 
intrusive, portions having been formed in situ; 
that is, having relations as to position with the 
associated rocks similar to those which now exist. 
Typical granites weather with a peculiar rough, 
rugged aspect. 

* In Cornwall granite formerly was called growan, from 
gronen, a grain. 

t Some of the granites that weather or disintegrate freely 
appear to have marcasite as an ingredient disseminated in 
minute grains throughout the mass. 
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A. Intrusive Granite; Highly Siliceous Granite; 
Ijeinster Granite ; Oughterard Granite [intruded into 
the place it now occupies] . — An aggregate of 
quartz and orthoclase with black and white mica ; 
pyrite and marcasite are often constituents ; while 
Haughton seems to believe that most, if not all, 
intrusive granites also contain albite. 

Note. — Haughton finds the intrusive granites of Cornwall, 
Devon, Leinster, and Ulster, to contain " quartz, orthoclase, 
margarodite, and lepidomelane." He has also detected albite. 

Varieties in Composition. 

A. Pyritous Intrusive, or Highly Siliceous Gra- 

nite. — When pyrite or marcasite is a com- 
ponent, galenite and chalcopyrite often occur 
as accessories. 

a. Beresyte, Beresite. — Pyritous highly siliceous 
granite containing gold. 

B. Albitic Granite (Dana).— Containing albite as 

well as orthoclase. 
G. Schorlaceous Granite. — With tourmaline 
(schorl) in addition to the mica. 

In the highly siliceous or intrusive granite, as 
also in all granite, and some of the other ingenite 
rocks, are veins of segregation, which in the gra- 
nites generally form two distinct varieties. One 
kind appears as irregular veins, nests, or patches, 
that have no deep-seated source, but die out every 
way, often in very short distances. The other 
variety makes regular, often dyke-like, veins, from 
half an inch or less in thickness, to about two or three 
yards in width. These latter appear to have segre- 
gated from the deep-seated fluid or semi-fluid por- 
tions of the mass, and to h.ave\)efcTifoxc£&^*\s&&> 

o 
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the vacancies or the shrinkage fissures caused by the 
contraction consequent on the consolidation of the 
cooled portion or crust of the mass. The granite 
in such veins would necessarily be more siliceous 
than the granite mass through which they traverse, 
as basic rocks, although they melt at a lower tem- 
perature than the more siliceous, cool sooner and at 
a higher temperature, losing their heat much more 
rapidly. Consequently, it appears evident that the 
portions of a mass of granite which remain longest 
fluid ought to be more siliceous than the parts that 
cool first. The dyke-like veins of segregation are 
undoubtedly more siliceous than the rock which they 
traverse. Moreover, they are more compact, and 
finely crystalline. These latter peculiarities may, 
however, be due to the final rapid cooling when in 
the veins. 

Note. — M'Farlane thus writes on the cooling of siliceous 
rocks : — " The scoria of iron-furnaces are usually very acid, con- 
taining as much as sixty per cent, of silex. They generally fuse 
at a temperature of 1,450° C. As they flow out of the breast of 
the furnace, they may be observed to do so very leisurely, to be 
sluggish and viscid, but nevertheless to continue fluid a long 
time ; and even, in some cases, to flow out of the building in 
which they have been produced, before solidifying. On the 
other hand, slags from certain copper-furnaces, or from those 
used for puddling iron, are more or less basic, containing from 
thirty to forty-five per cent, of silica. As they flow out they are 
seen to be very fluid, and to run quickly, but they solidify much 
more rapidly than iron slag. Yet these basic slags fuse at 
1,300° C, or about 150° -less than the more acid slags. Those 
who have been accustomed to observe metallurgical processes 
will not find it difficult to conceive how a very siliceous slag 
might continue fluid at a temperature at which a more basic 
one might become solid." 

They often are more or less felsytoid; that is, 

have the aspect of a felstone or felsyte ; but they 

always contain mica, as a constituent, although often 
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only visible under the lens or microscope. On 
account of their similitude in aspect to felsyte, also 
on account of their usual purplish reddish colour, 
Delesse and others erroneously call them " eurites," 
although they are quite dissimilar to the original 
eurytes of Daubuisson. Rose, on the other hand, 
describes a granite apparently identical with them, 
and calls it granityte, a name to which there seems 
to be no objection. 

D. Gbanityte ; Gsanitite (Rose). — A compact 
finely crystalline rock, usually purplish or red- 
dish purple in colour. An aggregate of felspar 
(orthoclase), quartz, and mica. Black and 
white mica seem always to be present, but often 
in such minute flakes as to be only microsco- 
pically visible. Pyrite, and sometimes marca- 
site, are locally present. 

Granityte * occurs as veins in granite from mere 
lines to two or more yards in thickness. It seems 
to be allied to elvanyte or quartz-porphyry, hereafter 
described, as sometimes part of the quartz in the 
granityte seems to have crystallized out prior to 
the other constituents. Moreover, granityte nearly 
always weathers evenly like those rocks, and not 
with the rugged uneven surface, so characteristic of 
typical granite. 

Allied to the intrusive granite are rocks that to 
the naked eye seem not miueralogically granite, 
yet petrologically they seem to be part of the in- 
trusive granite, as they always occur associated 

* If granityte, as suggested, fills cracks and fissures in the 
granite, it and elvanyte must necessarily have cooled under 
somewhat similar conditions. Jukes has described some of the 
granitytes of the counties of Wicklo^ &TL&I>aX&ui,\c&s&^ k *ak 
elvanytes. 

c 2 
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with it, into which they seem to merge, and it into 
them. They are as follows : — 

E. Felsitic Granite (King) ; Felsite Eock (Cotta). 

— " A rock of compact texture, about the 
hardness of felspar, with dull or smooth con- 
choidal or fissile fracture ; colour yellowish, 
reddish, grey, greyish, or bluish, weathering 
white." — Gotta. 

To the naked eye this rock does not appear to 
contain either mica or quartz; however, with a 
lens, both of these substances can be detected, but 
usually they appear to be sparingly and partially 
developed. 

F. Greissen; Quartzitic Granite. — Apparently a 

crystalline granular aggregate of quartz and 
mica. 

Greissen occurs associated with the intrusive 
granite, and merges into it. Sometimes, indeed, 
there is felspar developed, but so sparingly and at 
such wide intervals, that it seems to be more an 
accessory than an essential of the rock. In some 
places even the mica seems to be absent, or in such 
minute particles as only to be detected by a micro- 
scopical examination. 

Structural Varieties. 

G. PORPHYRITTC INTRUSIVE, OR HlGHLY SlLICEOUS 

Granite. — In which crystals of felspar are 

largely and conspicuously developed. 

H. Pegmatyte ; Pegmatite [Gr. pegrha, a hardened 

mass] . — The second variety of the veins of 

segregation; very coarsely and irregularly 

crystallized, the conspicuous constituents, 

according to Cotta, being " oxftiwAa&fc, qjoaxtz, 
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and silvery-white mica." Nevertheless, it usu- 
ally also contains more or less dark-coloured 
mica, also pyrite or marcasite, and locally 
tourmaline. 

Pegmatyte sometimes appears in large, well- 
marked veins, but more frequently it occurs in 
irregular veins, patches, and lentils, dying out in 
every direction. The dark-coloured mica, although 
the other constituents may be very coarsely crystal- 
line, usually occurs in minute scales, but not always. 

a. Graphic granite [Gr. grapho, I write]. — A 

variety of Pegmatyte, in which the con- 
stituents are so arranged as to produce 
figures resembling written characters. 

b. Blumen granite. — " The felspar assumes a form 

resembling flowering-stalks." — Gotta. 

c. Plumose granite. — The mica assumes a plu- 

mose form, like Prince of Wales's feathers. 
— Jukes. 

The granites belonging to this type [intrusive 
granite] in general are not foliated ; nevertheless 
Forbes mentions a " foliated granite " at Edisvand, 
Norway ; of which he says : " No doubt could be 
entertained of its true eruptive origin." And my 
colleague, Mr. R. G. Symes, describes veins of a 
foliated granite which he observed N.B. of Castle- 
bar, in the co. Mayo, Ireland. In south-west Mayo, 
associated with very slightly metamorphosed rock, 
are wide dykes of foliated rock, some being typical 
gneiss (leaves of quartz, felspar, and mica), others 
hornblendic gneiss, while some apparently are formed 
of leaves of quartz, orthoclase, and amphibole. 

Not uncommon in the intrusive granite is a 
structure having an aspect somewhat like folia- 
tion; and jet it cannot be so c\&s&^ a *& ^^ ^sb 
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stituents of the rock have no tendency to occur 
in leaves. Perhaps it may possibly be some kind 
of close, irregular, rudely parallel-jointed structure, 
induced during the cooling of the rock, somewhat 
similar to the structure called by Scrope " shrinkage 
fissures." This structure of the intrusive granite 
is scarcely perceptible in a hard specimen, but in 
rock masses it is conspicuous. 

Granites more or less due to metamorphism, having 
(for the most part) been altered into granite 
while in their present positions as regards the 
associated rocks (see note, page 7). 

These rocks appear to have been formed from 

Previously existing sedimentary and igneous rocks, 
'hose due to the metamorphism of the sedimentary 
and of the basic-igneous rocks, are often very 
similar in aspect and composition, while some of the 
acid-igneous rocks have changed into granite some- 
what similar to the Intrusive Granite (A). 

B. Granite for the most part non-intrusive; Basic 
or Oligoclase Granite ; Scandinavian Granite [in part 
metamorphic] . — Usually a crystalline aggregate of 
quartz, black and white mica, orthoclase, and oligo- 
clase. When typical, it is a quinary granite; how- 
ever it is very variable in its composition, which in 
part seems due to its metamorphic origin. Many 
minerals occur locally as adjuncts ; such as amphi- 
bole, titanite, ripidolite, pyrite, marcasite, &c, 
forming different varieties. 

Note. — Haughton is of opinion that the normal constituents 
of this class of metamorphic granite in Ireland, Scotland, Norway, 
Sweden, and Finland, are Quartz, Orthoclase, Oligoclase, Mar- 
parodite, and Zeptdomelane. 
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Varieties in Composition, 

A. Hornblendic Granite. — An oligoclase granite, 

in which amphibole is a constituent. 

a. Titanitic Granite ; Furbogh Granite, 

b. Chloritic or Ripidolitic Granite. 

c. Talcose Granite. 

d. Bpidotic Granite. 

"With amphibole titanite sometimes occurs, and 
this variety has been called Furbogh Granite, 
from a district in the county Galway, Ireland. In 
places ripidolite, talc, or epidote may be present 
with, or in place of, the amphibole, making vari- 
eties. The last-named mineral is supposed to be 
due to secondary formation. 

Note. — Horriblendic granite by some geologists has been 
called " Syenitic granite." This name, however, seems not only 
unscientific, but also inapplicable, as the rock is not an aggregate 
of granite and syenyte, but of granite and amphibole [hornblende], 
and it is to the latter mineral that the name is intended to 
direct attention. Chloritic granite and Talcose granite have 
erroneously been called " Protogene granite," also a most incor- 
rect name, as protogene (quartz-\-felspar-\-talc) is a constituent 
of neither. Furthermore, in general chloritic granite can have 
no relation to protogene, not containing any talc. 

B. Graphitic Granite. — With graphite in addition 

to mica. 
(7. Hematitic or Ferruginous Oligoclase Granite. 

— With micaceous iron-ore in addition to the 

mica. 
2>. Pyritous Oligoclase Granite. — Containing 

pyrite or marcasite, or even chalcopyrite, in 

addition to the other constituents. 



34 HANDY-BOOK OF BOCK NAMES. 

Structural Varieties. 

E. Porphyritic Oligoclase Granite; Oalway Gra- 

nite. — Having one of the felspars developed 
in crystals, larger and more conspicuous than 
those of the other constituents. Generally, it is 
the orthoclase that is porphyritically developed; 
however, sometimes it is the oligoclase. It is 
the typical granite of county Galway, Ireland. 

F. Gneissoid Granite; Foliated Granite; Gneissic 

Granite (Cotta). — An oligoclase granite, in 
which there is more or less distinct foliation. 
Sometimes one of the felspars is porphyritically 
developed, when in general the mica does not 
curl round the large crystals of felspar, but the 
latter lie promiscuously about. 

a. Nodular Granite. — Containing round or semi- 

angular pieces or nodules of a dissimilar 
granite or of a granitic rock. The inliers 
often are a hornblendic granite or a rock, 
like minette, or like a gneissyte, but they 
vary considerably. 

b. Lenticular Granite. — A more or less gneissoid 

granite, containing lenticular patches or len- 
tils of granite or a rock, like a gneissyte or 
minette. The lentils sometimes occur closely 
together, at other times widely apart ; but 
in all cases the foliation of the rock curls 
round them. 

G. Intrusive Oligoclase Granite; Omey Granite. 

— Very similar to the non-intrusive oligoclase 
granite ; but such minerals as amphibole, tita- 
nite, ripidolite, &c, only occur locally, as ac- 
cessories. It has been called " Omey granite," 
from an island on the west coast of Ireland. 

Besides the varieties mentioned above, others 
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might be named, but those given seem to be the 
most important. 

Veins of segregation occur in the oligoclase 
granite. Their composition appears very similar to 
the veins of segregation (granityte) that occur in the 
highly siliceous granite, being of a more or less 
siliceous nature. There are also irregular veins, 
nests, and lenticular patches, sometimes of con- 
siderable size, of a rock answering Cotta's descrip- 
tion for the rock called Pegmatyte. The Pegmatyte 
found associated with the non-intrusive oligoclase 
granite is, at least in some instances, due to the 
metamorphism of irregular felspathic veins and len- 
ticular patches that existed in the metamorphosed 
sedimentary and irruptive rocks prior to their being 
changed into granite. 

Basic igneous rocks may be metamorphosed into 
rocks very similar to the Basic or oligoclase granite, 
or its varieties; and the Acid or highly siliceous 
igneous rocks may change into a rock like the finer 
varieties of the Intrusive or highly siliceous granite 
(A) ; while the basic felstones (Euryte and such rocks) 
may be altered into more or less hornblendic or 
chloritic, or even talcose granite. 

H. Granitic Felstone. — A fine, more or less even- 
grained aggregate of quartz, felspar, and mica. 
In some varieties the felspar seems always to 
be orthoclase ; the mica may be black or 
white, often both. Part of the mica may be 
replaced by amphibole or ripidolite. They 
weather neither lik« a true granite nor yet like 
a felstone, having a characteristic weathering of 
their own, partaking of the nature of both. 

Granitic felstones probably are met&morc^fcw* 
felstones. They are often \>an9te&j \tafc \\x^» * 
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times being parallel, or nearly so, fco the walls of the 
dykes, but at other times they are oblique. The 
bands are due to thin zones of different colour or 
texture, perhaps also of composition. In these 
bands, or between them, there is on rare occasions 
a structure like foliation. 

All the metamorphosed igneous rocks are more 
or less granitoid, in accordance with the intensity 
of the metamorphism that has acted on them and 
the associated sedimentary rocks. 

C. Protogene [Gr. protogenes, first formed; the 
rock, when first discovered, being supposed to be 
the oldest] . — A granitoid rock ; a crystalline aggre- 
gate of quartz, felspar, and talc. 

Protogene, although not a true granite, seems 
allied to those of the Oligoclase type (B). The name 
is said to have been given originally to a metamor- 
phic rock, but its original signification appears to 
have been lost, for Cotta thus describes it: — "A 
granite which contains talc or chlorite, or decom- 
posed mica, instead of the usual mica." This is an 
erroneous definition, for if it contains either mica or 
ripidolite instead of talc, it cannot be Protogene.* 
However, Cotta would appear not to be the only 
geologist or petrologist who has found this rock a 
stumbling-block; as Haughton, after examining 
numerous specimens of the so-called Protogene 
from the Alps, states that most of them " contained 
not talc, but dull mica or ripidolite, or some kindred 
mineral." If a rock contains mica in addition to 
talc, or ripidolite in place of talc, it cannot be pro- 
togene, but is, in the one case, Talcose Granite, and 
in the other, Chloritic or Ripidolitic Granite. 

* Some basic feJstones, when metamorphosed, appear to be 
true protogene (guarfcz+felspar+talc). 
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The formation of granite is not fully understood ; 
yet I cannot but believe that while some are un- 
doubtedly intrusive, others have been formed by 
extreme metamorphic action. However, between 
the two extremes there is a rock (previously men- 
tioned and described as Intrusive oligoclase granite) 
that partakes of the nature of both, having con- 
stituents very similar to the ordinary oligoclase 
granite, while it is intrusive, like the highly sili- 
ceous granite. This at first may appear an ano- 
maly; nevertheless it seems capable of a simple 
explanation. 

All authorities infer that granites were formed at 
a considerable depth beneath the earth's surface, 
under pressure, by extreme heat. They cooled and 
consolidated, more or less gradually, long previous 
to coming near, or being exposed at the surface of 
the earth. 

Rocks, under the above conditions, would melt 
more or less rapidly in accordance with the inten- 
sity of the heat to which they were subjected, the 
amount of pressure, and constituents of which they 
are composed. Moreover, the more acid portions 
would remain longer fluid, during refrigeration, 
than the basic (see page 28). 

If, while in a state of fusion, the heating action 
were to cease or begin to subside (either of which 
must at some time have happened), the rocks or 
strata affected would be in the following conditions : 
Part would be entirely fused or liquefied ; part would 
be semifused ; while the rocks adjacent to the latter 
would be only more or less altered. Of the latter 
class, the least altered rock would be represented 
by rocks belonging to the Schist series ; while the 
more altered rocks, according to the intensity o€ 
the metamorphic action, would form ^fcfc Q«^a* 
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series and the Oneissoid granite. The second class, 
or the semifluid rocks, would form the Oligoclase 
granite, or the Granite due to extreme metamorjphism; 
while the first class, or the completely fluid mass, 
would form the different intrusive or irruptive 
rocks. 

Of the completely fluid mass, part ought to find 
its way to, or close to, the earth's surface, and 
then cool under little or no pressure, forming the 
Plutonic and Volcanic rocks ; a portion would con- 
solidate between the source, the caldron, if it 
may be so called, and the surface of the earth, 
under more or less pressure, and form Elvanyte or 
Quartz-Porphyry, the granitic rocks next to be 
enumerated and described ; while the residue would 
consolidate in or near the caldron. 

The consolidation of the residue, that remained 
in or near the caldron or source, could scarcely 
have been simultaneous, as it is probable the outer 
or upper portion would consolidate sooner than the 
inner or lower part. Moreover the acid portion 
would consolidate slower than the basic part ; 
consequently there ought to be two distinct 
rocks forming, — a more basic rock above, and a 
more acid or siliceous rock below. As the upper 
or more basic rock cooled and consolidated, it 
ought to shrink more or less, and thereby form 
cracks, fissures, and other vacancies, into which the 
underlying still fluid or semifluid matter would be 
squeezed ; therefore at any time prior to their final 
consolidation, part of the oligoclase granite or part 
of the highly siliceous granite might be forced up 
into and occupy all vacancies in the supercrescent 
rocks, and thereby form intrusive granite of one or 
both types [Intrusive oligoclase granite and Intrusive 
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Mghly siliceous granite) ; — subsequently, when the 
overlying rocks were denuded away, tracts, veins, 
&c, of these granites would be exposed. 

The above suggestions, if correct, give a solu- 
tion for the formation of the three different kinds 
of granite, — Highly siliceous granite, Intrusive oli- 
goclase granite, and the Non-intrusive oligoclase 
granite. The Non-intrusive oligoclase granite would 
be represented by the semifluid portion that first 
consolidated ; the Intrusive oligoclase granite by 
the more basic portion of the fluid mass that was 
forced out of its normal position ; while the Highly 
siliceous granite would be the part that took 
longest to cool and consolidate. That granite must 
cool and consolidate under laws somewhat similar 
to the above appears highly probable, because 
when two or more granites come from one source, 
the last formed is more siliceous than the rock 
through which it breaks up, while the veins of 
segregation in the former are more siliceous than 
the parent rock in which they appear. 

D. Elvanyte (Jukes) ; Quartz-Porphyry ; Clxiartzi- 
ferous Porphyry ; Granitic Porphyry (Cotta), [Celtic, 
el or oil, rock, and van or ban, white, so called 
from the white crust of the rock when weathered]. 
— A granitic rock, having a granular or compact 
felsitic or felspathic matrix, inclosing globules, 
blebs, and crystals of quartz, crystals of one or 
more felspars, with more or less mica or amphi- 
bole, ripidolite, and the like. Pyrite and mar- 
casite are often constituents. In many of the 
siliceous varieties, a considerable portion of the 
quartz crystallized out prior to the other minerals. 
The matrix may be siliceous {felsitic) or ba&\a (S&- 
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spathic), and of a greenish, greyish, brownish, 
blackish, bluish, or even yellowish colour: all of 
the yellowish, as also some of the blues, seem due 
to weathering. 

Note. — Elvanyte naturally includes not only the quartz- 
porphyries, but also the syenytes (quartz+felspar+aniphibole) 
of some British geologists. 

The free silica or quartz in the Elvanyte is for the 
most part in irregular blebs or globules, from minute 
specks to the size of a pea, or even larger. The 
quartz internally has a glassy, often radiated struc- 
ture, and externally on some, the crystal faces can 
be recognized, while others appear to be regular 
coated minute balls. The quartz is scattered 
through the mass, sometimes sparingly, but at 
other times so thickly as to give the rock a piso- 
litic aspect. Elvanytes, except some of the very 
granitic varieties, weather with the even flow- 
ing surface so characteristic of the Felstones, and 
not with the rough rugged aspect of granite. 
They often near the edge of large masses, at the 
walls of dykes, and in small branch dykes or veins 
merge into a rock in appearance identical with 
' felstone : this compact rock is called by Cotta the 
Base or Mother-rock. The Mother-rock at dyke walls 
is rarely more-than a few inches thick. Elvanytes 
being hypogene rocks, are never accompanied by 
tuff. 

Note. — A true elvanyte is more crystalline at the centre of a 
dyke or mass than at the margins, while an elvanoid rock due 
to metamorphism is more crystalline at the margins than in the 
interior, the change in the latter taking place from the outside 
inwards. 
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Varieties in Composition. 

A. Fel8itic and Felspathic Elvanyte. — Kespec- 

tively a siliceous or a basic elvanyte, in which 
the quartz, mica, and other minerals are more 
or less developed. 

a. Orthoclasic Elvanyte. — When the felspar is 

principally orthoclase. 

b. Oligoclasic Elvanyte. — When the felspar crys- 

tals are principally oligoclase. 

c. Rajppalcivi Elvanyte. — An elvanyte in which 

many of the orthoclase crystals (often pink 
or flesh-colour) are inclosed in an envelope 
of oligoclase (often light green). In the 
Finland variety the orthoclase is generally 
in rounded masses inclosed in orbicular en- 
velopes of oligoclase. 

B. Quartzitic or Siliceous Elvanyte.— Having a 

large percentage of siliceous matter. 
(7. Micaceous Elvanyte. — Having a large percent- 
age of mica. 

Note. — These rocks would be called " mica traps " by some 
authors. (See Mica Trap, page 48.) 

D. Pybitous Elvanyte. — Having a large percent- 

age of either pyrite, marcasite, or chalco- 
pyrite. 

E. Hornblendic Elvanyte. — When typical, a gra- 

nitoid rock, an aggregate of quartz, felspar, and 
amphibole, usually with some pyrite or mar- 
casite ; it however graduates into more or less 
compact varieties. 

Varieties in composition are, — a. Micaceous; b* 
Chloritic; c. Felspaihic \ d. Perilous \ ws^fc- 
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tively, as different minerals give a marked 
character ; some structural varieties are 
gneissoid. 

Note. — Some authors would call homblendic elvanyte and 
its varieties " syenyte." Part of a mass may be a true syenyte 
(amjpM>ofe+orthoclase+quartz), but in general the rock con- 
tains two felspars. 

F. Chloritic ok Eipidolitic Elvanyte. — Having 

ripidolite replacing most or all of the mica or 
amphibole. 

Structural Varieties. 

G. Granular Elvanyte. — With a matrix somewhat 

resembling granite; but distinct crystals of one 
or more felspars, with globules, blebs, and crys- 
tals of quartz, flakes of mica, or crystals of 
amphibole, are separately and prominently de- 
veloped. In one variety ripidolite replaces the 
mica or amphibole. 

H. Compact Elvanyte, or Pontellaryte. — The ma- 
trix is more or less compact throughout, form- 
ing a paste, often dark- coloured. It contains 
separate crystals, globules, or flakes of one 
or more felspars, amphibole, quartz, mica, or 
ripidolite. 

J. Gneissoid Elvanyte. — Elvanyte with a struc- 
ture that seems to be foliation, more or less 
well- defined. Some varieties are micaceous, 
others hornblendic ; while some may be chlo- 
ritic. Some gneissoid elvanytes may be me- 
tamorphosed igneous rock. 

J. Granitoid Elvanyte. — For the most part an 

aggregate of quartz and felspar, with mica, or 

ripidolite, or amphibole. Part of the matrix 

appears as a sort of paste, while some of the 
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quartz occurs in globules, blebs, or irregular 
crystals, having crystallized out prior to the 
other minerals. 

Most granitoid elvanytes weather more like a 
felstone than like a granite; some, however, do 
not. At the walls of dykes or masses they often 
merge into a more or less compact rock — " The 
Mother-rock, or Base/ 3 of Cotta. Granitoid elvan- 
yte seems to be the passage-rock between granite 
and elvanyte. 

K. Pyromeride, or Ball Elvanyte, Ball Porphyry. — 
"This rock, in addition to the usual quartz 
crystals, contains balls of felsite (either small 
and numerous, or large and isolated. The 
small balls are frequently marked internally 
with radial streaks. The interiors of the larger 
ones are usually split after the manner of sep- 
taria, or they contain a geodic cavity). The 
clefts or cavities in the balls are wholly or partly 
filled with hornstone, chalcedony, agate, quartz, 
amethyst, calcite, fluorite, &c. &c" — Cotta. 



Class II.— PLUTONIC EOCKS. 

This name (from Pluto, the god of the infernal 
regions) has been given to the rocks that at one 
time were buried beneath the earth or sea, as dis- 
tinct from the Volcanic, or those that are thrown 
up and consolidated on the present surface of the 
earth. The Plutonic rocks were irrupted or in- 
truded, and consolidated at or near a former surface 
of the earth, or at the bottom of a sea or lake, 
under, comparatively speaking, little pressure ; but 
subsequently they were covered \rj *\\Bfc««ss«^ 

D 
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deposits of "Derivate rocks." As they are not 
"hypogene rocks/' they have their tuffs, agglome- 
rates, and other mechanically- derived associates, 
with which they may be interstratified, as also with 
any class or variety of derivate or sedimentary rock. 
In Nature there are no hard divisional lines be- 
tween different kinds of rocks, more especially 
ingenite rocks; therefore the Plutonic rocks, on 
one hand merge into Granitic rocks, and on the 
. other into Volcanic rocks. A boundary between 
the Granitic and Plutonic rocks can be defined, 
as the first are hypogene, while the latter are 
not ; but the difference between the Plutonic and 
the Volcanic rocks is much more vague, we only 
knowing that the latter are intrusive rocks, erupted 
and consolidated at the present surface of the earth, 
while the former were formed in ages or geological 
periods long past, and subsequently were covered 
up by accumulations of strata that are now in part 
removed by the force of denudation, thereby bring- 
ing them again to the surface. 

E. Felstone, Felsyte, or Felsite [Ger. fehpath, rock 
spar] . — A compact or granular, or splintery quartz- 
itic telspathic rock — often porphyritic or quartzose; 
sometimes micaceous, or hornblendic, or ripidolitic ; 
pyrite or marcasite, and sometimes chalcopy rite, may 
occur as constituents. 

The Pelstones, or Felsytes, include all the highly 
siliceous plutonic rocks, and are for the most part ' 
a felsitic compound. Various minerals, however, are 
locally ingredients, forming numerous subgroups and 
varieties. Felstones, or Felsytes, usually weather 
in flowing surfaces with even outlines. They are, 
howeverj affected by different structures. Some are 
homogeneous ; in s|pme t\v.exe is a platy arrange- 
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merit, rudely parallel to the walls of the dykes ; 
while in others, sometimes, however, associated with 
the platy structure, is a spheroidal or concretionary 
arrangement. The platy structure may be due to 
the rock cooling in thin sections, or nearly vertical 
layers; or perhaps, as suggested by Scrope, to the 
differential motion of the vesicular and non- vesicular 
portions of the cooling rock. The spheroidal or 
concretionary arrangement seems always to occur 
near the end of a dyke, and may be due to the 
cooling when the rock was in its last stage of mo- 
tion : Phillips, in his description of " Vesuvius/' 
figures and describes a similar structure in some of 
the dykes of lava belonging to that volcano. 

In other felstones, or telsytes, there are lines 
cutting obliquely across ; while in some is a rudely 
columnar structure, except that the joint-planes are 
as often oblique as perpendicular to the walls of the 
dykes. Associated, in places, with the last-named 
is a very irregular platy development between the 
joint-lines usually perpendicular to them, but often 
more or less oblique. 

The minerals most commonly appearing in Fel- 
stone or Felsyte, are — crystals of orthoclase, oligo- 
clase, pyrite, marcasite, and amphibole, blebs or 
crystals of quartz, and flakes of black and white 
mica, and ripidolite. The quartz globules vary 
from minute particles to the size of a pea. 

A. Pbtrosilex (Brongniart) [Lat. petra, stone, and 
silex, flint, on account of the hard matrix and 
flint-like appearance of the rock], Felsyte, or 
Fehsite. — The type rock of the Felstones. A 
compact or granular, hard, siliceous felsitic 
rock; a granular mixture of felspar and quartz, 
in which, although fine-gTamed, Wis> mv&erwv 

D 2 
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constituents do not merge into one another, 
but are recognized by the eye, with or without 
the help of a magnifying-glass. Petrosilex is 
greyish, greenish, purplish, or bluish in colour; 
when yellowish or reddish, the colour seems 
due to weathering. Some are splintery, but 
usually they have from an uneven to a con- 
ch oidal fracture, and are translucent or sub- 
translucent. Some have a porcelanic, others a 
saccharoid aspect. 

a. Felstone glass ; Pitrhstone felsyte* — " The 

principal mass is homogeneous ; of vitreous 
pitch-like appearance ; conchoidal fracture ; 
resinous lustre ; translucent at the edges, 
and very variously coloured." — Gotta. 

b. Bibaned petrosilex ; Striped, or ribaned fehyte, 

with bands of different colour, texture, and 
sometimes compositipn alternating. — In 
some varieties the rock splits into plates 
along the riban. 

J?. Quartzitic or Quartzose Felstone, or Felsyte ; 
Quartziferous Felstone. — A. compact felsitic 
mass, inclosing crystals or crystalline grains 
of quartz. Of quartzitic felstone there are 
different varieties; some due to composition, 
others to structure. 

The compact matrix consists principally of fel- 
spar, and of it Cotta says : " Probably orthoclase; , 
its proportion of silica is, however, too high even 
for orthoclase, and it is therefore probable that 
some quartz is intimately combined with the fel- 
spar." The colour of the matrix is greyish, 
greenish, purplish, or bluish, with the surface 



* Pitchstone felsyte must, not \>e <s&i&o\mdftd with the vol- 
canic rock. 



{ 



INGENITE ROCKS. 47 

weathering a dirty white; when the rock is 
yellowish or reddish, the colour seems due to se- 
condary action. The texture of the matrix varies 
considerably : sometimes it is compact like horn, 
with a smooth conchoidal fracture ; at other times 
it is granular, or saccharoid, or splintery. Usually 
it is compact, with a fracture from semiconchoidal 
to uneven, but sometimes it is vesicular or amyg- 
daloidal. 

Varieties in Composition. 

a. Oligoclasic quartzitic felstone ; b. Micaceous ; 
c. Horhblendic ; d. Chloritic, or Rijpidolitic; 
e. Pyritous, according to whichever mineral 
gives a character to the rock. 

The micaceous varieties graduate into Minette, 
while other varieties graduate into Felsitic elvanyte. 

Structural Varieties. 

f. Striped, or Ribaned quartzitic felstone. — Thin 

layers of somewhat dissimilar texture; hence 
the fracture appears to be striped like a 
riban, and the rock splits more easily in 
the direction of those layers than across them. 

g. Viriolitie, or Spotted quartzitic felstone, con- 

taining in the matrix worm-shaped spots, 
or blotches of different colour, texture, and 
usually of composition. — In the latter case 
the rock weathers into pock-marked, or ovate 
hollows. 
C. Minette, Micaceous Felstone, or Felstte. — A 
more or less felsitic or felspathic rock, contain- 
ing much mica, and sometimes distinct crystals 
of orthoclase or oligoclase, or amphibole. 
a. Fraidronyte — Fraidronite. — " A greenish fels- 
pathic principal mass cota^m^S^ *. fpto 
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or less quantity of mica. Pyrite and quartz 
occur as accessories." — Gotta. 

Note. — Mica Trap.— If the grouping of some recent writers 
were followed, the subgroup just described, and all other highly 
micaceous rocks, should here be introduced and described as 
Mica traps. Under this name, however, have been included 
"micaceous elvanyte," "micaceous felstone or ininette," "mi- 
caceous eury te," " micaceous diabuse or kersantyte," " micaceous 
dioryte or kersanton," " micaceous melaphyre," "micaceous do- 
leryte," and many micaceous varieties of the above subgroups ; 
rocks that are quite dissimilar, except that mica is largely deve- 
loped in each. Mineralogically, such a group may exist, but 
geologically or penological ly it does not, for the different rocks 
which must be included under the name are varieties or sub- 
groups not only of quite distinct groups, but also of distinct 
classes, for under it would be included granitic, plutonic, and 
volcanic rocks. Such a group will not be introduced into this 
Manual, but each micaceous rock will be found described in its 
natural group and place. 

D. Euryte, or Eqrite [Gt. eureo, to flow well or 
easily]. — A compact or granular felspathic 
rock, occasionally showing glistening specks 
of quartz in the mass, usually purplish or 
greenish in colour; may be vesicular or amyg- 
daloidal ; when heated before the blowpipe in 
thin pieces, it fuses with greater or less fa- 
cility. It is often columnar. 

In A.D. 1817 Daubuisson proposed the name 
Eurite for the basic felstones, on account of their 
fusibility. This name was afterwards, however, 
misapplied by Delesse and others, who called 
Granityte (veins of segregation in granite), by 
Daubuisson's name, apparently mistaking the rock, 
on account of Granityte being in colour and aspect 
somewhat similar to Euryte.* 

* A Granityte to the eye may appeal i\vs aamfc a& %, Ptixo-rilex 
or a JZuryte, bat if carefully examined ViJl a\w^^\»lwvsA\a 
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Subsequently Nauraann has proposed for Dau- 
buisson's Euryte the name " Porphyrite," and 
Cotta advocates its adoption. It however seems 
to be a most objectionable name, as many authors 
use the term synonymously with porphyry.* More- 
over, the name refers to a structure which is not an 
essential feature of the subgroup, or, to quote 
Cotta, — " The name of Porphyrite refers to a 
texture which is not an essential feature of these 
rocks, because the Porphyrites are not always hi fact 
porphyritic." 

Note. — Intermediate between the highly siliceous felstones, 
or fdsytes, and the whinstones, are rocks that partake more or 
less of the nature of both. These intermediate rocks Jukes and 
other British geologists seem to class with the basic rocks under 
the general name of Greenstone ;+ a name derived from the 

Erevailing colour of the rocks, as even the purplish varieties 
ave a green tinge, or merge into a green. One reason for 
this classification seems to be, that all the rocks included, fuse 
with greater or less facility before the blowpipe. Within the 
last few years there appears to be a reaction among some of the 
British geologists, who seem inclined to go to the other extreme, 
and place not only the eurytes, but also all the micaceous dole- 
rytes, diorytes, and diabases in the Felstone group. This is 
evidently erroneous, as the latter rocks ought to be put with 
the basic rocks ; or they and the eurytes should be placed in an 
intermediate group (called Hybrid rocks by Durocher) between 
the highly siliceous and the basic plutonic rock. 

Varieties in Composition. 

a. Orthoclasic euryte; b. Oligoclasic ; c. Mica- 
ceous; d. Horn bl en die; e. Chloritic, or llipi- 
dolitic; f Quartzose. 

contain minute flakes of mica and a granular structure, never 
having the compact or semi vitreous appearance characteristic of 
a Euryte. 

* Its advocate, Cotta, seems to use it in this sense. 

t Jukes, in his Manual, mentions t\\»X \Ai£tfc "&ra vt \s&K*\fcfc- 
di&te rocks/ 7 but he does not name tY&m. 
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The orthoclase and oligoclase appear as crystals, 
changing the rock into a Porjthyry ; the micaceous 
variety by some would be called a Mica-trap, and 
in the quartzose variety the quartz appears in blebs, 
globules, and crystals. 

Structural Varieties. 

g. Euryte porphyry ; h. Amygdaloidal euryte; i. 
Vesicular ; j. Compact ; k. Slab or flaggy 
euryte; and I. Cleaved; according to the 
structure that gives a character to the rock 
mass. 

The compact varieties have a conchoidal or sub- 
conchoidal fracture, while some of the cleaved rocks 
make a coarse roofing* slate. 

Structural Varieties of the Felstones. 

E. Compact Felstonb, or Felsyte. — Typical fel- 

stone or felsyte (see Petrosilex). 

F. Granular Felstone, or Felsyte. - 

G. Friable, or Mealy Felstone. — A more or less 

fissile, or friable felstone ; usually of a pale 
greenish or greyish colour; tough, but splits 
easily; a mealy or scaly aspect; often has a 
soapy feel, showing a transition into Steatyte. 

This rock is undistinguishable in aspect and com- 
position from some of the fine mealy Felstone tuff. 
It may possibly be a true tuff, but as it occurs in 
dykes and intrusive masses, and often graduates 
into a compact felstone, it is here described. 

H. Eubbly or Shingly Felstone ; Thickly-jointed 
Felstone. — So traversed by three or more re- 
gular or irregular systems of joint-lines, that the 
rock breaks up into rubble or angular shingle, and 
is incapable of being quamedmW^^isGea* 
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J. Cleaved or Slaty Felstone. — With cleavage- 
- planes, sometimes so distinct that the rock 
splits into slates, but rarely into "Roofing 
slate." 

J. Foliated or Schistoid Felstone; Schistose 
Felstone. — A fissile felspathic rock, composed 
of leaves of felspar, with mica or amphibole, 
or ripidolite ; sometimes with a little quartz. 

Note. — Rocks very similar both in aspect and in composi- 
tion are found among the metamorphic igneous rocks. Never- 
theless it may be possible that some felstones are so constituted 
that on solidification their constituents arrange themselves in 
leaves. At Barua, co. Galway, Ireland, breaking up through 
the porphyritic oligoclase granite, are dykes belonging to this 
subgroup that apparently ate newer than the time at which the 
general metamorphism of the associated rocks took place. 

K. Granulyte, or Granulite. — "A fine-grained 
to compact fissile compound of felspar and 
quartz, usually with some mica." — Gotta. 

Note. — Granulyte, although allowed to remain provisionally 
among the Felstones, m«y properly belong to the metamorphic 
igneous rocks, and be a felstone into which a fissile structure 
has been introduced by metamorphism. Some of the metamor- 
phic igneous rocks hereafter to be described seem to be iden- 
tical with the granulite of Cotta. 

i. Felstone or Felsyte Porphyry; Porphyry; 
Orthophyre. — Felstone, or Felsyte, contain- 
ing distinct and numerous crystals of one or 
more felspars. 

a. Amygdaloidal (Gr. amygdalon, an almond) ; 
b. Vesicular. 

If the felsitic or felspathic matrix is full of cavi- 
ties, the rock is called vesicular, while, if it contains 
crystalline secretions filling the original cavities, it 
is called amygdaloidal. 
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FelstoneSy or Felsytes. supposed to be metamorphosed, 

Metamorphic action as yet has Dot been properly 
explained or understood. It cannot be denied that 
derivate rocks may be altered into schist and gneiss ; 
yet id any authorities seem to doubt that igneous 
rocks could be altered by the action that meta- 
morphosed the others. That the latter have some- 
times been altered, seems not oply probable but also 
absolutely necessary, for the following reasons : — 

There are derivate rocks of all ages, which have 
their associated igneous rocks. Such derivate rocks, 
except, however, those of the most recent age, are 
often metamorphosed ; the metamorphism being 
clearly normal (to use Delesse's expression), i.e. not 
the result of the intrusion of the igneous rocks, 
although, as is often evident, effected after that 
intrusion. The agents which have prevailed to 
metamorphose the containing derivate rocks must 
unquestionably have attacked the contained igneous 
rocks, and that they have sometimes succeeded in 
altering them also more or less, seems clear from 
the circumstance, that the igneous inliers just men- 
tioned are often different from any of those that 
occur in un metamorphosed sedimentary rocks ; 
which circumstance cannot be regarded as merely 
accidental. 

In some localities, such as West Galway and 
Mayo. Ireland, there appear to be data for the 
above suggestions. In these places it has been 
observed that associated derivate and igneous rocks 
appear to have been acted on in similar ratio, as 
expressed in the following table : * 

* This table only records changes that have been observed, 
not, however, all the changes rocks are capable of. The first 
stages of metamorphism of the Whmstones are so various, that 
it is hard to give a general name fot the xocks. 
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M. Gneiss ytb or Gneiss jte; Gneissoid Felstone. — A 
crystalline fissile aggregate of quartz, felspar, 
and mica, more or less foliated; always occur- 
ring in dykes or intrusive masses, associated 
with gneiss or schist. 

Note. — Apparently this rock is the same as the rock described 
by Cotta, and called Red Gneiss. 

Gneissyte generally does not occur among sedi- 
mentary rocks in the first stage of metamorphism * 
(Schist series), but among highly metamorphosed 
sedimentary rocks (Gneiss series); dykes and masses 
of it are often found. 

Varieties in Composition. 

a. Quartzose Gneissyte; b.Felsitic; c. Micaceous; 
d. Hornblendic ; e. Syenyte Grneissyte; f. 
Chloritic or Ripidolitic; g. Talcose Gneissyte. 

Varieties d, e, f, and g are probably metamor- 
phosed eurytes. The difference between d and e is, 
that the former contains mica, in addition to amphi- 
bole, while in the latter there is only amphibole. 

Structural Varieties. 

h. Porphyritic, and i. Schistoid. 

The latter variety splits easily along the planes 
of foliation, on account of one of the constituents, 
usually the mica or the quartz, being only very 
sparingly developed. It is the passage rock 
between gneissyte and schistoid felstone. 

N. Schistoid Felstone or Felsyte. — A fissile ag- 
gregate of felspar and mica; generally a little 

* For the degrees of metamorphism of the derivate rocks 
seepages 37 and 76. 
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quartz is present, but in such small quantities 
as to seem more an accessory than an essen- 
tial. The rock mass is more or less foliated. 

Some schistoid felstones have an unctuous feel, 
and change by pseudomorphic action into steatyte 
schist, or even steatyte. 

Note. — The foliation in the metamorphic felstones seems to 
follow conspicuous structures in the original rocks. Some normal 
felstones are amorphous, other* have a spheroidal or platy struc- 
ture, while some are cleaved. In the amorphous felstones there 
are often lines apparently due to viscid fusion, while iu the 
platy felstones the lines are parallel, or nearly so, and at other 
times oblique to the walls of the dykes. In the metamorphic 
felstones very similar structural peculiarities can be found ; in 
some there is little or no foliation, but the rocks are banded 
(see Granitic Felstone, page 35), while in some there is well- 
marked foliation, either parallel or oblique to the walls of the 
dykes, or spheroidal. 

Schistoid felstones may be named after conspicu- 
ous minerals locally essential ; they may be quartzose, 
or f el spathic, or micaceous, or homblendic, or stea- 
titic, &c. &c. 

F. Whinstone;* Greenstone. — A crystalline aggre- 
gate of felspar with either pyroxene, amphibole, or 
uralite. With these minerals, in forming subgroups 
and varieties, are associated ripidolite, mica, pyrite, 
marcasite. Under the group of Whinstone are 

* The term Whinstone has been adopted in place of Green- 
stone, as the latter has different significations, according to the 
authority by which it is used. Jukes and many other British 
geologists include under that name not only the basic plutonic 
rocks, but also all the basic felstone, especially when of a green 
colour. Cotta includes under this name 1 >ioryte and Diabase. 
Brongniart confines the term to Dioryte, while Naumann restricts 
it to Diabase. Whinstone seems to be a nearly universal name 
in England, Ireland, and Scotland, tta o\iVj ofe^^\sscL\ft Sk\*ss»sk 
that in places it is also applied t»o \h&\ftSA& -ssStaaxafc xq^*& 
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included all the. very basic Plutonic rocks. They 
are usually dark- coloured, greenish or blackish; 
however, a few are light-coloured. . The whinstones 
are often vesicular or amygdaloidal, and have their 
associated tuffs, with which they are often inter- 
stratified. 

J.. Doleryte [Gr. doleros, deceptive]. — A tough 
aggregate, principally a mixture of felspar and 
pyroxene. Nearly always of a dark colour. 

a. White-rock (Jukes). — A doleryte of a nearly 

white colour, found associated with coal in 
Staffordshire and elsewhere. The dykes of 
" white-rock " can be traced into masses of 
ordinary dark-coloured doleryte. 

b. Aph any te- doleryte ; Basalt. — Very compact; 

often called (i Basalt;" the latter name, how- 
ever, ought to be only used for a variety of 
volcanic rocks. 
B. Melaphyre. — A crystalline aggregate of felspar 
and pyroxene, with or without amphibole ; of 
a dark colour, greenish, brownish, or blackish, 
with more or less resinous lustre; may be 
com pact, porphyritic, vesicular, or amygdaloidal, 
and often contains specks of opal or quartz, also 
zeolites. Before the blowpipe it fuses readily ; 
fracture uneven. 

Varieties in Composition. 

a. Eukryte, or Eulcrite. — A crystalline granular 
aggregate of anorthite and pyroxene, occa- 
sionally with some olivine, amphibole, and 
epidote; the latter mineral being due to 
decomposition. 

Peridolyte. — A subvariety in which olivine is 
always present. 
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b. Magnetic Melaphyre; having magnetite as a 

constituent. This rock may always be dis- 
tinguished from magnetic diabase, as the 
magnetic constituent of the latter is pyrrho- 
tite. 

c. Micaceous Melaphyre. — The mica often is in 

considerable quantities. 

Structural Varieties. 

d. Porphyritic, containing felspar crystals; e. 

Amygdaloidal; f. Vesicular; and g.Vari otitic, 
having spots of a different colour and 
texture, also perhaps of composition. 

C. Pyroxenyte (Dana). — A compound of pyroxene 

and orthoclase. 

D. Diabase. — A crystalline granular aggregate of 

felspar, pyroxene, and ripidolite ; colour usually 
greenish or purplish. The felspar is either 
oligoclase or labradorite, and frequently the 
latter. The pyroxene is diallage, and rarely 
ferruginous. The ripidolite is generally green, 
and in subordinate quantities ; it is often only 
distinguishable with difficulty, from being in 
intimate admixture with the diallage. 

Varieties in Composition. 

a. Pyroxenic, or Augitic Diabase, having nume- 

rous and well-developed crystals of pyroxene, 
which, when weathered, give the rock a 
spotted appearance like a toad. 

b. JJralitic Diabase, with numerous and well- 

developed crystals of uralite. In some 
subvarieties part of the pyroxene in the 
matrix is replaced by uralite. This rock, 
also, when weathered, has a &^o\ta&. *ss^rX»« 
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c. Labradoritic ; d. Oligoclasic ; e. Magnetic, con- 
taining pyrrhotite ; a micaceous subvariety, 
weathers freely into a magnetic sand ; /. 
Kersantyte (Delesse), or Micaceous; and g. 
Calcareous. — " In a fine-grained or compact 
matrix of diabase rock are found small 
rounded grains of calcite, which do not 
apppear to be the fillings-up of cavities." — 
Cotta. 

Structural Varieties. 

If diabase contains numerous and well-developed 
crystals of felspar, it is called h. Porphyritic; if 
there are roundish concretions of any mineral, it is 
called i. Amygdaloidal ; while it is j. Vesicular, if 
there are open cavities ; h. Varlolitic (" In the prin- 
cipal mass round concretions occur of a compact or 
radial-fibrous, or concentric felsite (labradorite) " 
— Gotta) ; and I. Aphanyte, or Compact Diabase. 

E. Gabbro; Granitone; Diallage Eock — "consists 
of labradorite or saussurite, and diallage, or 
smaragdite irregularly combined; also some- 
times all of these minerals together. It is very 
coarse-grained, fine-grained to compact, some- 
times slaty or spotted." — Cotta. 

Some Diallage rock, such as that of the Lizard, 
Cornwall, is a metamorphosed igneous rock. 

a. Euphotide. — " A combination of felspar (saus- 

surite) and diallage, with titaniferous and 
chromic magnetic iron-ore. pyrite, serpen- 
tine, and carbonates. The diallage often 
occurs as the variety smaragdite." — Cotta. 

b. Nuryte, or Norite (Scheerer), Labrador Rock. — 

" The Noryte of Scheerer, not of Esmark, 
is a compound of hypersthene or diallage, 
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- labradorite, orthoclase (containing soda), 
and even some quartz." — Gotta. 

Steny Hunt has described rocks under the name 
Anortkosyte. Of these, some contain a felspar be- 
tween andesine and anorthite, some between ande- 
sine and labradorite ; while in others it is a pure 
labradorite. 

Many of these rocks (a and 6), if not all of 
them, may more properly belong to the meta- 
morphic igneous rocks. 

c. Hyperyte, or Hyperite ; Hypersthenyte. 

The hyperyte of Cotta and Dana is a coarse- 
grained to compact aggregate of labradorite and 
hypersthene. 

Some varieties are said to occur as unaltered 
igneous rocks, but many of the coarse crystalline 
varieties would appear to belong to the meta- 
morphic igneous rock series. 

F. Dioryte, or Diorite [Gr. dioros, a clear dis- 
tinction, in contradistinction to the doleryte, in 
which the minerals are indistinct]. — A crystal- 
line granular compound of felspar (not ortho- 
clase) and amphibole. S terry Hunt has called 
this rock Anorthyte. 

Many diorytes are undoubtedly metamorphosed 
igneous rocks. In them the minerals are always 
prominently and distinctly visible; therefore it 
does not appear at all improbable that they were 
the rocks which first received this name. Ac- 
cording to Dana, the felspar ought to be albite. 
He however seems to be nearly alone in this 
opinion. 

a. Amphibolyte. — A homogeneous fine-grained 
compact mass, consisting o? \^TsA.Qrc&K> *x^ 

E 
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amphibole (Dana). According to Naumann, 
the latter ought greatly to predominate. 

b. Aphanyte [Gr. aphanes, unmanifest] , or Ana- 

mesyte (Jukes). — A compact homogeneous 
variety of dioryte, without distinct grains. 

Some dioryte-aphanytes are said to have as their 
felspar, orthoclase ; in which case they are not, pro- 
perly speaking, a homogeneous variety of Dioryte, 
but a homogeneous variety of Syenyte. 

c. Kersanton (Riviere), Micaceous Dioryte. — Con- 

taining a great and conspicuous quantity of 
mica. 

Note. — The highly micaceous diorytes, similarly as the highly 
micaceous melaphyres and diabases, would be classed by some 
geologists among the " mica traps." 

d. Napoleonyte, or Orbicular Dioryte. — A local 

variety, consisting, according to Delesse, of 
a combination of anorthite, blackish-green 
amphibole, with some quartz. The anorthite 
and amphibole form orbicular concentric 
layers round a kernel, each mineral forming 
different layers of alternate light and dark 
colour. 

6?. Syenyte, Syenite. — A crystalline aggregate of 
orthoclase and amphibole, with or without 
quartz. The quartz appears to be more an 
accessory than an essential. 

Note. — Some syenytes are undoubtedly metamorphosed 
igneous rocks, while others do not appear to have had such an 
origin. 

The name Syenyte has been given to various 

rocks. Haughton, Forbes, Cotta, Werner, and 

others describe it as a rock in which quartz is not 

a necessary ingredient; while Jxxkes, Dana, and 
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others define it as an aggregate of orthoclase, am- 
phibole, and quartz. Some authorities erroneously 
class the hornblendic granites among the syenytes. 
Cotta says : u The orthoclase or microcline is usually 
the principal ingredient, and being in general red, 
it gives that colour to the whole rock. There 
are, however, syenytes whose orthoclase is nearly 
white." In the syenytes of West Galway, Ireland, 
of metamorphic origin, the orthoclase is usually 
white. 

Varieties of Syenyte are, — a. Quartzose, and b. 
Titanitic. 

Whinstones, or Greenstones, supposed to be meta- 
morphosed. 

H. Hornblende Eock (Macculloch). — An aggre- 
gate of amphibole, felspar (usually not ortho- 
clase), pyrite or marcasite, epidote, &c. &c. 
Some are so finely crystalline as to be nearly 
compact, while others contain crystals of am- 
phibole, from one to four or five inches long. 

Hornblende rock may in places be schistose, or 
nodular, or concretionary. Some of the schistose 

?»ortions of this kind of rock, from Iarconnaught, 
reland, have been proved by Forbes to be derivate 
rocks; consequently such portions must be meta- 
morphosed tuff. When Hornblende rock is nodular 
or concretionary, it may have spheroids from the 
size of a man's head to four or five feet in diameter, 
irregularly heaped up together, with the interstices 
filled with a schistose-looking stuff, that has a 
foliation rudely curling round the nodules ; or the 
interstices may be occupied by a felsitic rock, or 
even with quartzitic stuff, or perhaps ^\\3ol \t^^ *st 
more of these substances mixed togeXXi^c. 

E 2 



62 HANDY-BOOK OF BOCK NAMES. 

Spheroidal or concretionary structure occurs in 
some whinstones, and Scrope calls particular at- 
tention to it, in some of the augytes of Central 
Prance. To such a structure in the original (un- 
metamorphosed) rock, some of that in the Horn- 
blende rock may possibly be due ; nevertheless, 
the greater portion is probably due to the broken- 
up parts of the flow [the Friction-breccia of Cotta] 
that were rounded by attrition against one another; 
while the interstices were filled with the abraded 
or disintegrated portions of the rock, or by foreign 
matter washed into them by the water into which 
the flow was poured. This suggestion appears pro- 
bable, more especially when the typical rock merges 
into the nodular variety, and the latter, through 
agglomerate or conglomerate, into schist and 
gneiss. 

a. Actinolite Rock, or Glassy Actinolite Rock 

(Krantz). 

b. Tremolite Rock. 

Hyaline acicular crystals of actinolite or tremo- 
lite, respectively mixed with a felspar (usually not 
orthoclase), or numerous nests of crystals may occur 
in a hornblendic felspathic matrix. 

Note. — Actinolite and tremolite rocks are liable to merge 
into ophyte, or one of the allied rocks, as all the magnesian 
amphiboles seem to have^ a tendency to change by pseudo- 
morphic action, partly or wholly into ophite, steatite, or such 
minerals. 

c. Hyperyte, or Hypersthenyte (see ante, page 59). 

d. Dioryte (see ante, page 59). 

e. Syenyte (see ante, page 60). 

e. Felso-syenyte, or Felsitic Syenyte, a variety of 
syenyte, in which the fe\s$&x ^thoclase) 
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predominates to the nearly total exclusior 
of the amphibole and other minerals. 
/. Mico-hornblende Rock, or Micaceous Hornblende 
■ Rock. 

Black, bronze, or white mica occurs as an essen- 
tial. The flakes are sometimes of a considerable 
size, but more often they occur in small pockets or 
secretions. Usually they are regularly, although not 
very abundantly, distributed through the mass. 

A mico-horn blende rock is easily distinguished, 
as the mica decomposes more readily than the 
other constituents, and gives the rocks a pitted 
aspect, if the mica is in bunches or pockets ; while, 
if it is in large flakes, the weathered surface of the 
rock has often a somewhat graphic character, 
caused by the weathering away of the edges of 
the mica. Other varieties also have mica as an 
essential, scattered through the mass ; these latter 
are often more or less schistoid. 

G. Bocks due to Pseudomorphic Action, or to Wea- 
thering. — Some of these rocks, as will be evident 
from their description, belong in part to Order 
No. II. (Derivate Rocks) ; as, however, they are 
products of the igneous rocks, it seems expedient 
to describe them altogether, 

A. Ophyte, or Ophite; Sekpentine. — A compact 
rock, dull in fracture, with an unctuous feel. 
Colour dark green to blackish or brownish, 
reddish or variegated. 

Dana divides massive serpentine into Precious 
and Common Ophyte. The first " is of a rich oil- 
green colour, of pale or dark shades, and translucent 
even when in thick pieces." The common ophyte 
is of dark shades of colour, aiul &\&A>TO^^<t£K&« 
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" The former has a hardness of from 2*5 to 3 ; 
and the latter often of 4 or beyond, owing to 
impurities " 

Ophyte may originally have been either whin- 
stone or felstone. It weathers into an impure 
ferruginous meerschaum of a dirty yellowish colour, 
giving the rock a peculiar burnt or baked aspect. 

A variety is Ophi-hornblende rock, or a hornblende 
rock in which part of the felspar or part of the 
amphibole is changed into ophyte. 

B. Steatyte, Soap-stone. — An unctuous, soft, fissile, 
but, at the same time, tough rock, of a light 
greenish, greyish, or bluish colour. 

Ophyte and steaiyte often occur together in 
intrusive masses or dykes, associated with steatitic 
felstone or ophi-hornblende rock, also with horn- 
blende schist or felsitic schist. Friable felstone, 
felstone tuff, whinstone tuff, &c, may change into 
steatyte. 

Varieties are, — a. Felspathic ; b. Pyroxenw ; and 
c. Amphibolic. 

Steatyte, as formed from felstone or whinstone, 
may contain a large percentage of felspathic tuff, 
or of pyroxene or amphibole. 

0. Eklogyte, or Eklogite. — An aggregate of green 
smaragdite and red garnets. The smaragdite 
forms a finely crystalline matrix, in which the 
crystals of garnet are disseminated. It is 
often micaceous. Some varieties undoubtedly 
are pseudomorphs of hornblende rock. 

Note. — Some of the fissile rocks, usually called Eklogyte, are 
metamorphic sedimentary rocks, and their description is given 
under the head of Smaragdite Schist (see page 93). The rock 
/ -">9 described is an intrusive rock. 
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D. Epidosyte, Epidotb Bock. — An aggregate of 
felspar, amphibole, epidote, pyrite, or marca- 
site, &c. It occurs as dykes and intrusive 
masses, or as nodules and lentils in the meta- 
morphic rocks. 

F. Kaolin, Porcelain Clay [Chinese, Kau-ling, high 
ridge, the name of the place where the clay 
was first manufactured], — A white, greyish- 
white, yellowish, sometimes brownish, bluish, 
or reddish, clay-like or mealy or compact 
* substance, due to the decomposition of a very 
felsitic rock. 

Baron Von Richthofen has proved that kaolin 
was originally manufactured by the Chinese from 
Petrosilex ; but though the name at first indicated 
an artificial felsitic clay, now the term has generally 
been adopted for a clay due to the decomposition of 
a felsitic rock. Kaolin sometimes occurs in dykes, 
but more often it seems to have a bedded structure, 
when it more properly belongs to the second order 
of rocks (Derivate rocks). 

F. Fuller's Earth. — " A substance resembling 
clay, somewhat greasy, but not in the smallest 
degree plastic, but falling to pieces in water ; 
usually of a yellowish-green colour; is pro- 
bably a product of the decomposition of basic 
igneous rocks." — Gotta. 

Fuller's Earth sometimes occurs in dykes, at 
other times, similarly to kaolin, it seems to belong 
to the Derivate rocks. 

O. Meerschaum, Sepiolyte. — Compact, with a 
smooth feel, and fine earthy texture. Colour 
greyish-white, or with a &\t& ^\\w\^. <a* 
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reddish tinge; opaque. An earthy hydrated 
silicate of magnesia. 

Note. — Ophyte weathers into an impure meerschaum. Dana 
points out that sepioly te, in Asia Minor, occurs " in masses in 
stratified earthy or alluvial deposits;" and Cotta states it 
"forms separate beds, which are the result of a process of 
transmutation, probably of magnesite." 

H. Magnesyte. — An aggregate of the carbonates 
of magnesia and iron. It may contain felspar, 
mica, quartz, chrome, nickel, &c. 

H. Tuff. Ingenite in part, derivate in part [Ital. 
tufo, Gr. tophos~\. — The mechanical accompaniments 
of the Plutonic rocks, consisting of the dust, 
powder, cinders, fragments, blocks, and other rock 
debris ejected during an igneous eruption. Sub- 
sequently these were more or less stratified by 
water or air, and afterwards consolidated by pres- 
sure, heat, or cement ; or, perhaps, by two or more 
combined. 

Note.— The name tuff was originally applied to the mechan- 
ical accompaniments ejected during an igneous eruption, but 
afterwards it was erroneously used for any porous vesicular 
stone, often a purely sedimentary rock, while the term ash 
was used to denote the true tuffs. Ash, however, is an objec- 
tionable name, rts an ash is the residue of any substance left 
after that substance has been burnt ; while tuffs are never 
a pure ash, although portions of ash may form minor consti- 
tuents. Tuff may be used as the name for the mechanical 
accompaniments of the Plutonic rocks, and tufa for those of the 
Volcanic rocks (see page 75). 

Correctly speaking, no rock should be called a 
tuff unless the materials forming it were ejected in 
fragments from an igneous vent, and subsequently 
fell either on land or in water. In practice, how- 
ever, this distinction cannot always be followed,. 

many tuffose sandstones or tujjose shales > whose 
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origin is mainly due to the abrasion and disinte- 
gration of ingenite rocks, are undistinguishable 
in aspect or composition from true tuff. Forbes 
has pointed out, that when outbursts of ingenite 
rock are forced or have flowed into the sea, they 
may be " at once broken up into a state of divi- 
sion, more or less fine, in proportion to the greater or 
lesser cooling power of the water mass in immediate 
contact, and may be spread out into beds by the 
action of the waves/' Many rocks thus formed, 
although not true tuffs, are yet not only undis- 
tinguishable from them, but in some cases (except 
under the microscope), are also undistinguishable 
in aspect and composition from igneous rocks. 
Tuffs may be stratified or unstratified ; sometimes 
they even occur in dykes and pipes. As they, in part, 
are sedimentary rocks, fossils may occur in them. 

Varieties due to Composition. 

A. Felstone Tuff, Felsyte or Felsttic Tuff. — 

An aggregate of felspathic or felsitic parts 
usually more or less flaky or mealy; colour 
reddish, greenish, greyish, or bluish, weather- 
ing yellowish-white. Often very greasy to 
the touch, which appears to be due to particles 
or portions changing into steatite. 

As previously mentioned, portions of some fel- 
stones are very flaky or mealy in aspect ; these it 
is difficult, except when studied in situ, to dis- 
tinguish from felsyte tuff. 

Varieties are, — a. Quartzose ; h. Calcareous ; 
c. Pyritous ; d. Cupriferous ; and e. Hema- 
titic. 

B. Whinstone Tuff, Basic or Greenstone Tug*. — 

A greenish, reddish, purpWafc^OT ^^\€s^\vwSa. 
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rock, from coarse to fine and compact ; often 
laminated, sometimes finely, at other times 
having alternate layers of fine and coarse mate- 
rials ; they may be conglomeritic or brecciated, 
when they often merge into Agglomerate. 

Varieties are, — a. Hornblendic ; h. Pyroxenic; 
c. Chloritic; d. Calcareous ; e. Pyritous ; f. 
Cupriferous ; and g. Hematitic. 

C. Calcareous Tuff. — Tuff cemented together 
by a limy or calcareous matrix. 

D. Arenaceous Tuff. E. Argillous Tuff. — These 

respectively contain a large percentage of 
sand and clay. Many of these- rocks pro- 
bably are not true tuff, but are due to the 
disintegration of igneous rocks, the detritus 
being mixed with sand or mud. Some arena- 
ceous tuffs are cemented together by a siliceous 
paste. ' 

F. Hematitic or Ferruginous Tuff. — A reddish 

or yellowish ferruginous rock ; sometimes 
argillous, at other times arenaceous. It may 
merge into an earthy limonite. 

Note. — Some varieties of the Indian rock called Lateryte, 
from Kutch, seem to be a variety of hematitic tuff. Very 
similar rocks are found associated with doleryte in Antrim, 
Ireland : both in Ireland and Kutch the rock may be steatitic. 

G. Pyritous Tuff. H. Cupriferous Tuff. — Con- 

taining a large percentage of pyrite, marcasite, 
or chalcopyrite, so as to give a character to the 
rock. 
I. Steatitic Tuff. — A greenish, greyish, bluish, 
or reddish mealy or flaky rock ; having a 
greasy feel. It appears to be a pseudomorph. 
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Varieties due to Structure. 

/. Porphyritic Tuff. 

K. Nodular, with its varieties, a. Concretionary, 
and 6. Spheroidal. 

L. Shaly Tuff. — Fine-grained, compact, and de- 
posited in thin lamina3 or layers. There are 
two varieties, — a. Flaggy, when the layers are 
between half an inch and four inches thick, 
the rock easily splitting into tabular masses ; 
and b. Slaty, when there is a well-developed 
slaty cleavage. 

M. CONGLOMERITIC TUFF, PLUTONIC CONGLOMERATE. 

— Tuff containing blocks and fragments of 
different kinds of rock. 

Its varieties are, — a. Brecciated Tuff, or Plutonic 
Breccia, and b. Plutonic Agglomerate. 

Variety a includes those rocks that contain an- 
gular blocks and fragments, while Lyell has intro- 
duced the term Agglomerate to designate those 
large irregular unstratified accumulations of blocks 
and detritus thrown up by igneous eruptions. 



Class III.— VOLCANIC EOCKS. 

The name of the class is derived from Vulcanus, 
the god of fire. They are eruptive or intrusive 
rocks, brought up by vulcanicity, and consolidated 
near or at the present surface of the globe. They 
are necessarily accompanied by tufa and such me- 
chanically derived associates. 

Note. — None of the rocks allied to the volcmvc te^VftsssL 
placed among the granitic rocks ; ne\ei\tae\es&,\\* wg^raw&XsssJ^ 



70 HANDY-BOOK OF BOCK NAMES. 

probable that some varieties of Liparyte (Trachyte porphyry) 
ought to be classed among the Elvanytes. Cotta says of the 
liparytes, which are granitoid in aspect, that in some case3 it is 
impossible to distinguish between them and Quartz-porphyry 
(Elvanyte). " In these cases the only real difference consists in 
their geological connection with genuine trachytes or their 
petrographical transition into perlyte or pumice-stone." 

I. Trachytic group. — Compact or granular, or 
splintery or cellular, crystalline felsitic or felspathic 
rock : some contain crystals of quartz, mica, and 
amphibole, or even pyroxene; the whole either 
confusedly united or imbedded in a felspathic paste. 
Some are porphyritic or even granitoid. 

The Trachyte group embraces all the siliceo- 
felspathic volcanic rocks. Among them are also 
included such transitional basic felspathic volcanic 
rocks as the Greystones of Scrope, the Trachydole- 
rytes of Abich, or the Hybrid rocks of Durocher. 

A. Ehyolyte, or Rhyolite. — " A compact enamel- 
like, or vitreous matrix enclosing grains or 
crystals of sanidine " (rhyacolite), " oligoclase, 
mica, or even quartz." — Cotta. 

In Ehyolyte free quartz appears much more 
frequently than in common Trachyte ; while it 
contains no amphibole or pyroxene, or at least, 
those minerals are rarely found in it. From this 
it is apparent that Rhyolyte is highly siliceous or 
felsitic Trachyte. 

a. Liparyte ,or Liparite; Trachyte-porphyry. — "la 
the name given to those rocks (prevalently 
felsitic and porphyritic with a compact 
matrix) which are geologically allied to 
the trachytes." — Gotta. 

Liparyte has a compact felspathic matrix, con- 
taining crystals of felspar, a\id aomatimes also 
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mica or quartz. As a rule it is much richer in 
silica than the trachytes hereafter described. Cotta 
says it only very rarely and exceptionally contains 
some traces of amphibole. In some the matrix is 
compact and somewhat shining ; in others it is 
enamel-like, while in others it is dull. They may 
be platy or vesicular or pumiceous. Usually light- 
coloured ; some are granitoid and undistinguishable 
except in their geological position and age from 
Elvanyte ; the latter variety ought probably to be 
classed among the Granitic rocks. As among the 
Plutonic rocks, so also among the Volcanic rocks, 
there must be passage-rocks into true granite; 
among the Volcanic, however, these cannot be so 
prevalent as among the Plutonic, as the latter 
rocks have been usually exposed by the force of 
denudation, while rarely do we find the roots of 
the more recent eruptions exposed. 

b* Perlyte, or Perlite, Fearlstone, Pearlstone-por- 
jphyry. — "An enamel-like matrix containing 
round grains, several of which are con- 
structed with concentric layers/" — Gotta. 

Perlyte may be granular, or sphaarulitic (with 
compact or radial striped felsyte balls), or porphy- 
ritic, or pumiceous, or vitreous (with resinous 
lustre), or argillaceous. 

c. Obsidian (so named after its discoverer, the 

Roman named Obsidianus). — Trachytic or 
volcanic glass. 

Obsidian may be compact, or a mere glass, or 
porphyritic, with sanidine crystals, and sometimes 
also mica plates, or sphserulitic, in which case it is 
a passage-rock into perlyte. 

d. Pumice, Vesicular Obsidian (J.\fc\. ^o^v.c.e^'&Kx^ 
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to spuma, froth). — Vesicular volcanic glass. 
Some varieties are so porous that they will 
float on water. 

e. Phonolyte or Phonolite Clinkstone (Gr. phone, 
sound, and lithos, stone) . — Compact, in 
places vitreous ; due to cleavage-surfaces of 
felspar; usually dark greenish-grey. Often 
platy in texture, and rings when struck with 
a hammer. Weathers with a whitish crust, 
similarly to many of the felstones. 

Phonolyte may be compact, vesicular, flaky, 
variolotic, porphyritic, or amygdaloidal. 

B. Trachyte (Gr. trachys, rough). — " A compound 
of sanidine, oligoclase (or even albite and 
labradorite), with some amphibole or pyrox- 
ene, and dark-coloured mica. A rough prin- 
cipal mass in which, as matrix, some of its 
mineral constituents are frequently distinctly 
and separately developed and imbedded/' — 
Gotta. 

Varieties in Composition. 

a. Sanidine Trachyte. — An aggregate of sanidine 

crystals, with some amphibole or mica. 
From coarse to fine, and from porphyritic 
to compact. 

b. Vrachenfels Trachyte. — Containing oligoclase 

in addition to the sanidine, with some mag- 
nesia-mica, and amphibole, also pyroxene, 
magnetite, and titanite. 

c. Domyte, or Domite (after Puy de Dome, Au- 

vergne) . — Oligoclase trachyte, having no 
sanidine. It also contains some amphibole 
or pyroxene, and dark-coloured mica. 
d. Andesyte, or Andesite Rafter fhfc An&e&Y — "Pixie 
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or compact trachyte, sometimes vitreous; 
dark colour, with imbedded crystals. 

e. Trachydoleryte, or Trachydolerite; Greystone. — 

" A compound of oligoclase (or labradorite) 
with amphibole or pyroxene, some mag- 
netite, and frequently also mica. These 
minerals lie imbedded in a grey or brown 
matrix ." — Gotta. 

Trachydoleryte is the passage-rock between the 
Trachytes and Augytes. 

Varieties in Texture. 

f. Granular Trachyte ; g. Compact; h. Porphyry ; 

i. Trachyte-lava or Vesicular Trachyte; and 
j. Alum-stone. 

The last does not appear to be a normal rock, 
but to be due to decomposition. 

J. Augitic Group. — Aggregates of felspar with 
pyroxene and amphibole; they frequently contain 
mica and magnetite, while quartz is rarely present. 

The Augitic group includes all the basic volcanic 
rocks ; they may be compact, crystalline, granular, 
porphyritic, amygdaloidal, vesicular, or variolitic. 

A. AUGYTE Or AUGITE, DoLEEYTE Or DOLERITE, 

Basalt. — A crystalline granular aggregate of 
labradorite or nepheline and pyroxene, with 
some titaniferous magnetite ; usually blackish 
or dark-coloured. In the compact mass there 
often occur prominently distinct grains or 
even crystals of olivine, labradorite, pyroxene, 
and magnetite. 

Note. — The name Basalt is given above, as it is in such 
common use ; it ought, however, to be ftol&Vy 3&\&xa&. \k> n^s> 
compact varieties. See Doleryte among \taa T?\\ft«roa& ^0&s»* 



74 HANDY-BOOK OP BOCK NAMES. 

Varieties in Composition. 

a. Nephelite Augyte, when this mineral is the 

felspar. 

b. Hauynophyre (Kammelsberg) ; hauyne being 

in the place of labradorite. 

c. Allogovyte, or Allogovite (Winkler), a reddish 

variety of labradoritic augyte ; and 

d. Common Augyte, Labradoritic Augyte. 

Varieties in Texture. 

e. Anamesyte, or Anamesite (Leonhard). 
/. Basalt, or Compact Augyte. 

e and f seem to be different names for the same 
kind of rock, as both refer to those angytes that 
are so fine-grained and compact that the consti- 
tuents are undistinguishable. 

g. Porphyritic, containing felspar crystals. 

h. Amygdaloidal, having almond-shaped concre- 
tions. 

i. Basalt Lava, or Vesicular Augyte, being scori- 
aceous or full of minute holes ; and 

j. Variolitic, when there are dark grains in a 
lighter-coloured mass. 

h and i always merge one into the other, as the 
latter was the original condition of all amygda- 
loids. 

B. Leucityte, or Leucitite, Leucite-rock. — A 
more or less distinct aggregate of leucite and 
pyroxene, with some magnetite. 

Varieties are, — a. Compact; b. Leucitophyre, or 
Porphyritic, having felspar crystals; c.Amyg- 
daloidal; and d. Leucityte Lava, or Scoriotis 
or Vesicular Leucityte. 
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K. Volcanic Tufa and Peperino (Ingenite in part,, 
Derivate in part). — According to Scrope, the Italian 
geologists restrict the term tufa to the felspathic 
or trachyte aggregates, which are grey or whitish ; 
while the name peperino denotes the augitic vari- 
eties, which usually are brownish. 

A. Tufa. — A trachytic aggregate of slag, ash, 

pieces of pumice and lava, with fragments of 
various other rocks. It may be arenaceous, 
argillaceous, conglomeritic, or brecciated. 
The principal fragments and particles are of 
trachyte. 

Varieties are, — a. Trachyte Tufa; b. Pumiceous 
Tufa or Pumiceous Sand, which have re- 
ceived the following local names : Trass 
(Rhine), Tosca (Sicily), and Pausilippo Tufa 
(Teneriffe) ; c. Phonolyte ; and d. Pozzuo- 
lana, a volcanic sand, very useful in the 
construction of mortar for hydraulic works. 

B. Peperino. — A light porous rock ; augitic sand, 

scoria, cinders, &c, cemented together, the 
grains having a peppercorn-like appearance. 

Varieties are, — a. Augyte Peperino ; b. Leucityte ; 
and c. Palagonyte, called after Palagonia, in 
Sicily. 

G. Volcanic Conglomerate, with its varieties, a. Vol- 
canic Breccia, and b. Volcanic Agglomerate. 
Some of the mechanical accompaniments of 
the volcanic rocks consist of more or less 
stratified accumulations of blocks and frag- 
ments of volcanic and other rocks, usually 
more or less loose, but sometimes cemented 
together. If the contained blocks are round 
or roundish, the rock may b& raXtaSL VoVat^ 
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Conglomerate; if they are more or less 
angular, a Volcanic Breccia ; while if the accu- 
mulation is massive and without stratification, 
LyelPs name of Volcanic Agglomerate may be 
adopted. 



Class IV.— TEANSITION or METAMOEPHIC 
SEDIMENTAEY EOCKS. 

These rocks, similarly to the metamorphosed igne- 
ous rocks, may occur in various degrees of change, 
from a rock scarcely altered to a rock undistin- 
guishable from granite, in accordance with the in- 
tensity of the metamorphic action to which they 
were subjected. 

The lowest degree of metamorphism seems to be, 
principally, induration, with the planes of the most 
conspicuous structure (whether lamination, clea- 
vage, or jointing) glazed or micacized, while, at 
the same time, peculiar structures are developed. 
In finely laminated, or cleaved rocks, a crumpling 
takes place ; in others a nodular or concretionary 
development ; in some the joint-lines and the rock 
in their immediate vicinity, are silicified or hard- 
ened, so that on the weathered surfaces of the rocks 
are formed well-marked rectangular, rhombic, or 
oblique depressions. In the second degree, the 
rocks become typical schist; in the third gneiss; 
while in the fourth they become granitoid, and from 
that pass into typical granite. 

Eocks usually pass in this order to the highest 

degree of change ; however there are exceptions, 

as some rocks are more susceptible of change than 

others, on account of their mineral constituents. 
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Thus some sandstones, or even shales that contain 
the constituents of gneiss, may have a gneissoid 
aspect, while the associated rocks have only been 
changed into schist. 

Nowi — The following changes in sedimentary rocks were 
observed in co. Mayo, Ireland : — Felspathic and micaceous 
tandstones, changing into mica-schist andgneiss. This gneiss, 
however, was not typical ; that is, the quartz, mica, and felspar 
were not arranged in leaves ; nevertheless the rocks contained 
these three ingredients, and had an incipient foliation ; — quartzose 
sandstones and grits, changing through quartz-schist, or quartz- 
itic mica-schist into gneiss ; green tuffose shale and slate, 
through hornblende schist, chlorite schist, or talc schist into 
basic gneiss ; argillaceous shale and slate, through argillyte into 
mica-schist or chloritic mica-schist, and from that into gneiss ; 
felstone or felsitic tuff, through felsitic schist into steatitic schist, 
garnetiferous schist, or talcose schist. 

L. Gneiss. — When typical, a crystalline granular 
aggregate of quartz, felspar, and mica; occurring 
in leaves or plates, more or less parallel to one 
another. Typical gneiss is rather uncommon, as 
usually various other minerals besides the quartz, 
felspar, and mica occur, disarranging the regularity 
of the leaves. 

Varieties in Composition. 

A. Felspathic and Felsitic Gneiss, having one or 
more felspars as the predominant ingredients. 

These may be divided into, — a. Orthoclase, b. Oli- 
goclase, c. Alpinyte (Simler), and d. Adularia- 
gneiss. — Cotta. 

c. is named after the Alps. It is principally 
made up of a variety of oligoclase, and is a gneis- 
soid aggregate of quartz, oligoclase, and an un- 
determined flaky green mineral. Tt\fc \*&ta& Crcfcfca^ 
suggests "probably belonging to ^mm^^^ 

¥ 2 
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A variety of felspathic gneiss, having adularia in 
the place of orthoclase, is mentioned by Cotta. 

Felspathic gneiss is the passage-rock between 
gneiss and felsyte schist. 

B. Micaceous Gneiss, containing much mica. 

Its varieties are, — a. Two-mica Gneiss, b. White 
- Mica Gneiss, c. Black Mica Gneiss. 

Varieties might also be named after the different 
kinds of mica. 

Micaceous gneiss is the passage-rock between 
gneiss and mica-schist. 

0. Quartzitic Gneiss. — This is the passage-rock 
between gneiss and quartz-schist, or quartzyte. 

D. Basic Gneiss has numerous varieties, according 
to the most prevailing accessory, or the mineral 
that gives character to the rock mass. The 
most particular are, a. Hornblendic or Amphi- 
bolic; b. Ghloritic or Ripidolitw ; c. Talcose, 
and d. Protogene Gneiss, when talc replaces the 
whole of the mica. 

Note. — It is said by King (India), that to a gneissoid rock, 
composed of quartz, felspar, and talc, the name Protogene was 
first given, and not to an intrusive rock. Hornblendic gneiss is 
sometimes erroneously and unscientifically called syenitic gneiss, 
while chloritic gneiss and talcose gneiss have absurdly by some 
been classed together under the name of Protogene gneiss. 
(See note on the Hornblendic Granite, page 33.) 

jE7. Iolitic Gneiss, F. Hematitic Gneiss, and G. 
Graphitic Gneiss, may be thus named respec- 
tively, if iolite, micaceous iron-ore, or graphite 
replace most of, or the whole of the mica. 

Structural Varieties. 

IT. Common or Grey Gneiss may be divided into, — 
a. Compact Gneiss, b. Slate-gneiss, c. Ribaned 
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or Lagen Gneiss, and d. Fibrous or Stangel 
Gneiss. 

Compact gneiss is usually a more or less indu- 
rated grit, or in some cases it may be a slightly 
altered bedded fel stone. In Slate gneiss there is a 
distinct slaty cleavage in a fissile mass of small 
even-grained particles, the mica being seen on the 
cleavage-planes alone. Ribaned gneiss is when the 
constituents occur in thin layers, and form a riban ; 
while in Fibrous, or Stangel gneiss, the ingre- 
dients are placed "in a fibrous manner towards 
one direction; so that a peculiar linear parallel 
conformation is produced." In a variety of fibrous 
gneiss the quartz particles are of an elongated 
almond-shape, and a cross section of the rock has a 
peculiar aspect. 

JT. Oblique Gneiss, having as varieties, — a. Curled 
Gneiss, 6. Nodular Gneiss, and c. Conglomeritic 
Gneiss. 

The straight linear arrangement of the leaves 
of the constituents may be deflected by various 
causes; in some by oblique lamination, or by 
cleavage in the original rock ; in others by a 
crumpled foliation, or spheroidal structure ; also 
by the original lamination curling round contained 
nodules or blocks, if the rock before alteration was 
nodular or conglomeritic. 

In ordinary gneiss, the direction of the foliation 
seems to be due to structure in the original rock; 
while in granitoid gneiss, it nearly always is linear, 
parallel, and regular, apparently being a more or 
less introduced structure. Conglomeritic, and some 
nodular rocks, appear capable of resisting this new 
arrangement longest, for in many rocks of tke&<b 
kinds, even when very granitoid, lta^^\^v^^^ 



/ 
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remain deflected or curled in the immediate vicinity 
of inclosed blocks or nodules ; while in some gra- 
nites regular or irregular masses, differently con- 
stituted to the rest of the rock, will occur. 

In West Galway, Ireland, conglomeritic gneiss 
is usually associated with metamorphosed igneous 
rocks, and probably is metamorphosed conglo- 
meritic tuff, or agglomerate. 

J. Poephybitic Gneiss; K. Granitoid Gneiss. — 
These subgroups are allied, nearly all por- 
phyritic gneiss being also granitoid. 

Gneiss may have large and prominent crystals of 
felspar disseminated through the mass. This 
usually occurs in the granitoid subgroup, but not 
always. In some granitoid gneiss there is a dis- 
tinct foliation, while in others it is indistinct. 

The degree of distinctness of the foliation of 
the granitoid gneiss appears due to the intensity 
of the metamorphic action to which it was exposed. 
Granitoid gneiss is the passage-rock between gneiss 
and granite* 

M. Schist [Gr. schistos, split or divided} . — 
A crystalline fissile aggregate, consisting, when 
typical, of two well-developed minerals, occurring 
in thin plates or leaves. Mica is usually one of 
these minerals ; however, various others also occur, 
Bometimes as accessories, but locally as essen- 
tials, thereby forming different subgroups and vari- 

* Hereafter microscopists may prove that granitoid gneiss 
ought more properly to be classed with the Granitic rocks (Class 
No. 1), and taken out from the Transition rocks (Class No. 4), as 
in it the original structure is obliterated, except in a few rare 
exceptions. The mineral constituents seem to be altogether 
crystalline, do felsitic or felspathic tuff occurring in granitoid 
tmeias. 
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eties. When mica is absent, quartz is nearly always 
present. 

Schist is easily separated along its foliation- 
planes, while across them it is tough, and breaks 
with from an uneven to a hackly fracture. 

A. Argjllyte, or Argillite, Argillous or Clay Schist. 
— A fissile more or less indurated argillous 
rock, having the planes of the most con- 
spicuous structure in the original rock, glazed, 
mineralized, or micacized. Certain minerals, 
as chiastolite, phyllite, pyrite and such like, are 
developed in some, and peculiar structures in 
others ; thus forming varieties. 

Varieties in Composition. 

a. Chiastolitic Schist. 

b. Phyllitic Schist, or Ottrelitic Schist. 

c. Carbonaceous Schist. 

d. Alum-schist. 

e. Spilyte or Sjpilite, or Calcareous Schist, and 
/. Dolomitic Schist. 

Chiastolitic schists are mostly argillous rocks; 
nevertheless some are micaceous. The crystals are 
usually disseminated through the mass quite irre- 
gularly, but in some varieties they are stellated, 
usually on the surfaces of the original structure of 
the rock. Phyllitic schist contains laminae of 
phyllite (Ottrelite). Carbonaceous schist is rich in 
carbon, and often is pyritous ; of it Alum-schist 
seems to be a variety, being due to the decomposi- 
tion of pyrite in pyrito-carbonaceous schist. Spilyte 
and Dolomitic schist are passage-rocks into schistose 
limestone and schistose dolomyte. 
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Structural Varieties. 

g. Folded or frilled Argillyte, h. Contorted, and i. 
Fibrous. 

Variety g has a folding or crumpling that gives 
it a frilled aspect : this peculiar folding is only 
found in some of the schists, and evidently is solely 
due to the metamorphic action, as it does not follow 
any structure in the original rocks. In variety i 
the particles are so linear and parallel- arranged 
as to give the rock a woody aspect, a weathered 
block looking like the butt of a sallow or some such 
tree. 

Argillite is the passage-rock between normal 
clay-slate, or shale, and mica-schist. It occurs in 
various stages of metamorphism. Sometimes the 
whole mass appears homogeneous, differing only 
from clay-slate, or shale, by its superior lustre; 
nevertheless it is rarely without traits, more or less 
characteristic, of mica-schist; such as the crump- 
ling, crushing, folding, twisting or contortion of 
the laminae; also the hardening of the joint and 
other lines, with the development of minerals, 
especially on the surfaces of beds or on the lamina- 
tion and cleavage-planes. 

B. Quartzyte, or Quartzite, Quartz- schist. — Chiefly 
consists of quartz with some mica; the latter 
being most conspicuous on the planes of 
foliation. 

Varieties in Composition. 

a. Itacolumyte (Eschwege), Pedra elastica (Anchi- 

eta)j Micaceous Quartzyte. — " A fine-grained 

and at the same time ach\fcV»oafc fcom^yasid of 
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quartz with some mica, talc, or chlorite." — 
Gotta. Henwood says of the Itacolumyte of 
Minas Gerais, " quartzose talco-micaceous 
slate." 

These flexible quarfczytes were first noted among 
the metamorphic sedimentary rocks of Brazil, and 
were named after Itacolumi Peak. Burton says 
there are three different kinds of rock named after 
this peak : 1st, the flexible quartzyte, or Pedra 
elastica, under which name it was described nearly 
three centuries ago by Padre Anchieta ; 2nd, Dia~ 
mantine itacolumyte. the matrix of the diamond, 
" a hard talcose rock of distinctly laminated quartz, 
white, red, or yellow, granular, with finely-dissemi- 
nated points of, mica ; " and 3rd, in Minas the 
name is applied to " refractory sandstone grits, a 
fine crystalline rock evidently affected by intense 
heat." The peak itself consists of none of the three 
kinds, although all are called after it. 

Jukes thus describes Itacolumyte : — " A genuine 
unaltered sandstone, more or less micaceous, like 
other sandstones, but the mica in worn spangles, 
not in connected flakes." The rock, of which this 
is a description, came from India. In it are lines 
that appear due to deposition ; when placed under 
the microscope, it is found to be full of long drusy 
cavities, which lie in lines rudely parallel with the 
structure of the rock. The cavities open and shut 
when the slab is bent. According to Dana, Itacolu- 
myte pertains to the talcose series, and is the matrix 
of the diamond ; this evidently is Burton's second 
kind of rock. 

b. Itabiryte (Eschwege), Jacotinga. — Ferruginous 
quartz-schist, a variety of Itax^\»xB^&.> 
named after Itabira, m Ttaas\. ^E«s3k«^£ 
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who first described the rock, makes it the 
matrix of the diamond. Some very ferri- 
ferous varieties are said to be worked in 
Brazil as iron-ores; thej are more or less 
auriferous. Itabiryte, Dana says, " contains 
much specular iron-ore in grains or scales, 
or in the micaceous form." Jacotinga Hen- 
wood describes as an " auriferous mica- 
ceous iron-schist." 

c. Felsitic Quartzyte — An aggregate of quartz and 

felsite, sometimes also felspar and a little 
mica ; usually more or less massive, rarely 
well foliated. 

Structural Varieties. 

d. Quartz Rock (Jukes), Granular Quartzyte. 

e. Fibrous Quartzyte, and 
/. Conglomeritic Quartzyte. 

Variety d is fine-grained, homogeneous, and 
more or less saccharoid in aspect, often merging 
into felsitic quartzyte (c). e. has an arrangement 
in long rude prisms like coarse wood; while /. 
contains pebbles, usually ovate, but sometimes 
more or less angular; this is evidently a meta- 
morphosed conglomerate, the normal form of the 
pebbles having been elongated by the subsequent 
metamorphic action. 

Quartzyte or Quartz-schist {B) is an undoubted 
metamorphic sedimentary rock, originally a highly 

• siliceous sandstone or grit. There are, however 
rocks described as Quartzyte or Quartz-rock that 
seem not to be metamorphic rocks, but rather 
normal rocks, either deposited from a solution, or 

perhaps a variety of intrusive rock. Some of these 
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quartz-rocks appear to occur as masses in unaltered 
rocks. 

Felsitic quartzyte is a remarkable variety ; some 
would seem to be metamorphosed Petrosilex ; while 
others merge into quartz-rock on the one hand, and 
into Felsitic granite or Felsite-rock on the other. 
Some also occur in bedded masses, when they may 
possibly be metamorphosed felspathic sandstones. 

0. Felsyte Schist. — A felsitic fissile rock ; colour 
whitish, greyish, or greenish; from compact 
to mealy or granular in texture. 

Notb. — Some of the compact varieties of Felsyte schist are 
identical with rocks named by Krantz as Leptinyte or White- 
stone ; on the other hand, Cotta classes Leptinyte with Granu- 
lyte, apparently considering both as intrusive rocks. 

Varieties in Composition. 
a. Micaceous, b. Quartzose, and c. Pyritous. 

Varieties in Structure. 

d. Ribaned, when the mineral constituents are in 

layers or seams, alternating with one another. 

e. Mealy, having a leafy or scaly structure ; and 

f. Gneissoid or granular, a granular felsitic rock, 

slightly fissile, with grains of quartz dissemi- 
nated through the mass, also a little mica. 

Note. — Gneissoid or granular felsyte schist merges into fel- 
sitic quartzyte. In some localities it is an undoubted bedded 
or interstratified rock, while in others it is evidently intrusive. 
Perhaps in the first case it may be a metamorphosed stratified 
felstone or tuff (which could only be determined by a micro- 
scopical examination), while in the latter it may be a metamor- 
phosed intrusive felstone. The latter variety of granular felsyte 
schist appears to answer the description of the rock called 
granulyte by Cotta. 
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2>. Mica-schist. — When typical, a foliated or fis- 
sile aggregate of quartz and mica. Usually 
the foliation is regular; nevertheless it may 
be crumpled, crushed, folded, twisted, con- 
torted, curled, nodular, or spheroidal. 

Varieties in Composition. 

a. Two-mica Schist, b. Chhritic, c. Talcose, 
d. Garnetiferous, e. Chiastolitic, f. Andalu- 
sitic, g. Amphibolic, h. Epidotic, i. Quartzose, 
j. Felsitic, h. Calcareous, I. Schorlaceons, 
m. Pyritous, n. Pyrrhotitic, o. Hematitic, 
and p. Graphitic. 

The varieties in composition are named after con- 
spicuous minerals, locally essentials. Most of these 
rocks, however, are only passage-rocks into the 
other subgroups of schist ; some even (such as 
Epidotic mica-schist) are not normal rocks, but due 
to a secondary change in the mineral constituents. 

Structural Varieties. 

q. Fine Mica-schist, where all the ingredients 
are small and even -grained. 

r. Ribaned, with the minerals in layers or bands. 

s. Fibrous, with a woodlike arrangement. 

t. Nummoid, having in it small discs of quartz, 
giving the rock an appearance as if studded 
over with pieces of small coin. 

u. Wavy. 

v. Frilled, having the foliation folded or crum- 
pled on itself. 

w. Curled or Spheroidal. 

x. Knotty or Concretionary. 

y. Nodular ; and 

z. G-neissoid; the last-named variety being the pas- 
sage-rock between mica-ac\i\s\> «vid gneiss. 
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27. Basic Schists. — Schist in which such minerals as 
amphibole, ripidolite, talc, and the like, replace 
the whole, or nearly the whole, of the mica, 
and become essentials of the rock. 

Varieties are, — a. Hornblende, ov Amphibole Schist ; 
b. Actinolite Schist ; c. Chlorite or Ripidolite 
Schist; d. Ghloritoid Schist (Hunt) ; e. Pot- 
stone; f. Talc Schist; g. Garnet Schist; h. 
Tourmalins, or Schorl Schist; and i. Rhceti- 
zitic or Magnesia Schist. 

It is evident that with more mica, any of these 
rocks may pass into one of the varieties of mica- 
schist ; or that one of the varieties of mica-schist, 
by a loss of its mica, may pass into one of the 
basic schists. Sterry Hunt describes a dark-coloured 
Canadian subvariety of chlorite-schist as largely 
composed of chloritoid, a mineral allied to ripidolite 
and phyllite; and Cotta describes potstone as a 
felt-like web of ripidolite, and rarely foliated. Per- 
haps these two varieties of schist would be more 
properly classed as varieties of argillyte. Rhaeti- 
zitic schist is described by Forbes as remarkable 
for the predominance of silicates of alumina and 
magnesia, rhaetizite, iolite, chiastolite, &c. 

The basic schists have numerous structural varie- 
ties. They are, however, very similar to those 
mentioned when describing mica-schist ; therefore 
it is unnecessary to enumerate them here. 

F. Metallic Schists. — Schists, in which a mineral 
ore replaces part or the whole of the mica, and 
gives a character to the rock mass. 

The principal varieties are, — a. Mico-iron Schist, 
b. Pyrite Schist, and c. Pyrrhotite Schist \ 
other ores may also give a c^ra&tarc \k> %rt<^^. 
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G. Burnt Shale. — Altered argillous rocks, due to 
the burning of carbonaceous beds. 

Varieties are, — a. Burnt Clay, b. Bock Slag, and 
c. Porcelanyte. 

H. Minerals forming Rocks. 

a. Quartz and Jasper, generally in veins. 

b. Corwndwm, in subordinate layers. 

c. Apatite, sometimes forms compact spheroidal 

masses. 

d. Magnesite, in subordinate masses. 

e. Orthoclase. 

f. Pistacite; and 

g. Pycnite, generally in veins. 

h. Lepidolite, rarely forms independent rocks. 
i. Lievrite or Ilvaite, in subordinate beds. 
j. Magnetite, 
k. Anthracite. 
I. Graphite. 

Normal graphite is pure carbon with a little 
oxide of iron mechanically mixed. Graphite occurs 
in beds and imbedded masses, laminae, or scales, 
in granite, gneiss, schist, and schistose limestone. 
Of it Dana says, " It is, in some places, a result of 
the alteration by heat of the coals of the coal form- 
ation." 

m. Msenkiesel, ci a concretionary rock, made up 
of red and brown iron-ore, and fragments of 
bright red jasper." — Bauerman. 

n. Garnet Bock. 

One variety is massive, of a milk-white colour, 

very hard and heavy, with a peculiar graining 

through the mass. Others are brownish or reddish, 

more or Jess crystalline ; tliese wsod&j -^aa into 
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a highly crystalline vuggy rock, that has as acces- 
sories, pyrite, marcasite, chalcopyrite, epidote, cal- 
cite, &c. : occurs in veins and subordinate masses. 

N. Slate [according to Worcester, originally spelt 
" Sclate." Old Fr. esclat, a splinter, a shingle. 
•Celtic scorlt, to split or cleave]. — Originally 
shale or clay, into which a subsequent slaty 
cleavage has been introduced. 

Some slates are said to belong to the Metamor- 
phic series. The slaty structure, however, seems 
more connected with Sedimentary than with Inge- 
nite rocks. Slates often occur associated with 
unmetamorphosed sedimentary rocks, and many 
metamorphic rocks are known to have been cleaved 
prior to their being metamorphosed. Slates are 
mentioned here, but they will be described here- 
after among the Derivate rocks, as varieties of the 
subgroup Argillous rocks (see page 103). 

0. Calcareous Books (Lat. calx, calcis, lime). 

A. Schistose Limestone. — A crystalline granular or 
nearly compact aggregate of calcite, with more 
or less ripidolite, mica, felsite, quartz, pyrite, 
galenite, &c. ; often more or less fissile, some- 
times highly schistose; usually the foreign 
minerals are in more or less regular lines or 
layers, but in some varieties they are dis- 
seminated through the mass of the calcite. 

a. Cipollino, or Micaceous Limestone. — Rich in 

mica, which gives the rock a schistose tex- 
ture ; this variety graduates into Spilyte. 

b. Calciphyre (BTongni&rt), or Garnetiferous Lime- 

stone, containing garnets and pyroxene or 
felspar. 
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c. Hemitrene, or Amphibolic Limestone. In addi- 

tion to the amphibole, it generally contains 
grammatite. 

d. Felsitic Limestone. — The felsite often occurs 

in highly crumpled parallel layers. 

e. Statuary Marble, or Saccharoid Limestone. — 

"A. white, fine-grained rock, resembling 
loaf sugar in colour and texture, working 
freely in any direction, not liable to splinter, 
slightly translucent, and capable of taking 
a polish. Flakes of mica or chlorite some- 
times exist in it." — Jukes. 

Typical statuary marble should answer the above 
description, but the rock in mass is often more or 
less schistose, and also streaked with dark lines, 
caused by foreign minerals being associated with 
the calcite. 

/. Granular Schistose Limestone. — A granular 
crystalline, more or less schistose limestone ; 
containing some mica, ripidolite, felsite, or 
even quartz. Colour white, pale grey, dove, 
light blue, greenish, reddish, purplish, or 
yellowish. It is often impregnated with 
microscopic crystals of pyrite, marcasite, 
galenite, or chalcopyrite. 

P. Pseudomorph Calcareous Rocks. — Most of these 
rocks are pseudomorph metamorphic rocks ; some, 
however, may be derived direct from the original 
rocks. 

A. Schistose Dolomyte. — A crystalline aggregate 

of calcite and dolomite, together with some 

ripidolite, talc, or mica : pyrite, marcasite, or 

chalcopyrite are usually present in greater or 

less quantities, but minutely disseminated 
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through the mass. The rock, though usually 
schistose, may be sometimes compact or 
granular; when compact, it breaks with a 
conchoidal fracture. The colours of these dolo- 
mytes are very various : a handsome variety 
is milk-white. Many of them weather into a 
micaceous ferriferous sand. 

Some varieties are, — a. Micaceous ; b. Pyritous; c. 
Saccharoid ; and d. Granular, 

The most marked varieties in composition are 
those due to an excess of mica, or one of the 
pyrites; and in structure, the saccharoid and the 
granular. The latter are somewhat similar in 
aspect to saccharoid and granular limestone, but 
harder, although more easily decomposed by me- 
teoric action. 

Ophyte and steatyte occur associated with the 
calcareous rocks, but more especially with dolo- 
myte, they being due to pseudomorphic action. 
At Lissoughter, Galway, Ireland, blocks of dark 
green very pure serpentine, coated with a thick 
crust of rusty yellow impure meerschaum (locally 
called Cream), are found on or close to the surface 
of the ground ; lower down, the solid rock was an 
ophicalcyte, often micaceous or felsitic ; while in 
depth the ophicalcyte passed into a more or less 
schistose dolomyte. Dana, Jukes, and others also 
mention dolomytes which have been noted as gra- 
duating into ophytes. It should be borne in mind, 
that the ophytes and steatytes now to be described 
are pseudomorph sedimentary rocks, while those 
previously mentioned [see page 63) were pseudo- 
morph igneous rocks. 

B. Ophyte [Gr. ophis, a serpent], Serpentina ^Ywt<L 
antique, Ophiolyte (Dana acA lis^a^ — -^^^ 

a 



92 HANDY-BOOK OF ROCK NAMES. 

pure, a compact, dark green aggregate of ser- 
pentine, usually associated with calcite, dolo- 
mite, and magnesite ; and with such minerals 
as talc, ripidolite, magnesian mica, &c. ; 
unctuous to the touch on fresh fractures. 

The most common varieties are, — a.Ophidolomyte; 
b. Ophimagnesyte ; c. Ojphicalcyte ; and d. 
Ophyte Schist. 

The ophytes have been classed by Hunt: 1st, 
Dolomitic, 2nd, Magnesitic, or 3rd, Calcitic, ac- 
cording to whichever mineral gives a character to 
the rock-mass. To these may be added the schis- 
tose varieties, as all ophytes of this class become 
in places schistose, they being impregnated with, 
or having layers of, mica or some other conspicuous 
ingredient not necessary to a typical ophyte, but 
giving a more or less marked schistose character to 
the rock-mass, 

G. Steatyte, or Steatite [Gt. stear, steatos, fat] . — 
A grey, blue, green, reddish or whitish fissile 
aggregate of steatite, with some talc, ripidolite, 
amphibole, or magnesian mica : has a mealy 
aspect ; very unctuous to the touch ; cuts easily, 
but tough. 

The principal varieties are, — a. Felsitic ; b. Horn- 
blendic ; c. Pyroxenic; d. Micaceous; e. 
Steatyte Schist (this class of steatyte always 
graduates into a schistose rock);/. Pyrallolyte 
(Nordenskiold), greyish to clouded milk 
white in colour, compact, translucent, stea- 
titic rock. According to Hunt, it is identical 
in composition with talc. 

Pyrallolyte occurs associated with ophyte, but 
seems to be only a secondary rock filling up 
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" shrinkage - fissures/' or open fault-lines. In 
Connemara, Ireland, there is a variety having 
dendrites disseminated through it. It is manu- 
factured into ornaments, and called Moss Serpentine. 

g. Orikosin (Kobell), Agalmatolyte (Sterry Hunt). 
— A greenish or greyish corneoid steatitic 
rock. It, at first, was taken for oj)hyte. 

D. Magnesyte. — An aggregate of carbonate of 

magnesia and carbonate of iron, but may 
contain felspar, mica, quartz, chrome, nickel, 
&c. 

E. Smaeagdite Schist. — An unctuous fissile rock, 

an aggregate of smaragdite and mica, but often 
containing felsite, quartz, and other foreign 
substances. One variety is garnetiferous, and 
is similar to, if not identical with, the mica- 
ceous eklogyte of some authors. Usually 
smaragdite schist is associated with ophyte, 
steatyte, or talc, but sometimes it forms inde- 
pendent beds. 
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PART III. 



Order II.—DERWATE ROOKS. 
Class I.— SUBAQUEOUS EOCKS. 

THE name of this class of rocks points to their 
having been deposited either mechanically or 
chemically in water [Lat. sub, under ; aqua, water] . 
— The materials of which they are composed have 
been derived from previously existing rocks that 
were denuded by marine, meteoric, or glacial abra- 
sion, or by a chemical process. 

A. Bocks for the most part mechanically formed. — 

This group includes all the rocks principally due to 
mechanical deposition. The detritus from which 
they were formed varies from an impalpable powder 
to pieces of considerable size, all being formed by 
one or more of the denuding forces, — marine action, 
meteoric abrasion, or glacial action. The first of 
these forces not only destroys, but it also recon- 
structs, while the detritus due to meteoric and 
glacial abrasion, prior to being formed into rocks, 
have to be transported by wind, "rain, and rivers/' 
or some other carrier, for deposition and rearrange- 
ment at the bottom of seas or other waters. 

The mechanically-formed subaqueous rocks make 
two vpell-marked subgroups ; namely, Arenaceous or 
sandy j and Argillaceous ot clayey. 
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A. Arenaceous Rocks [Lat/ arena, sand]. — Con- 
sisting for the most part of siliceous or 
quartzose particles and fragments, sometimes 
loosely piled together, but often united com- 
pactly, in a typical arenaceous rock by a 
siliceous matrix. Some sandstone varieties of 
these rocks may have a calcareous, ferruginous, 
or some other such base. 

a. Sand, Gravel, and Shingle. — Of loose accu- 

mulations of water-worn fragments Page 
thus writes : " When the fragments are less 
than the size of a pea they are called Sand ; 
when the pebbles vary from the size of a 
pea to that of a hen's egg, they are called 
Gravel ; and when the fragments are larger, 
Shingle. 9 ' 

Usually the fragments in sand, gravel, or shin- 
gle are more or less rounded ; nevertheless, some- 
times they are angular. Sand, gravel, and shingle 
more generally occur as surface deposits ; some- 
times, however, they belong to much older forma- 
tions. 

Note. — The basal beds of the Permian system, and in some 
cases beds ia the Carboniferous and Silurian systems, are a 
grand or shingle, while sands are not uncommon in different 
groups of rocks. 

Local Names for Gravel and Shingle. 

Rubble, " rough angular gravel, either loose or 
compacted into stone." — Jukes. Brash (English), 
Foundation (Irish), the broken and angular frag- 
ments of any rock, lying on, and separating it from, 
the overlying drift. 

b. Conglomerate [Lat. con> togeiWc, w^^nn*- 

rare, to gather]. — A. imfc ox co^^fc \osfrsx*. 
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containing numerous round or roundish 
blocks, pebbles, or fragments of one or more 
varieties of rocks. 

Subvarieties in composition may be called 
(a.) Calcareous, (b.) Hematitic, (c.) Cuprife- 
rous, (d.) Pyritous, (e.) Plumbeous, (f.) Shale 
Conglomerate, having an indurated clayey or 
shaly matrix, (g.) Slate Conglomerate, where 
blocks and fragments are inclosed in a well- 
cleaved or slaty matrix. 

In the Metalliferous Conglomerates, the matrix for 
the most part is a metallic ore. They may be fer- 
riferous, or containing iron-ore ; cupriferous, or 
coppery ; and plumbeous, or leady. These conglo- 
merates are not uncommon in places in the Lower 
Carboniferous : some of the plumbeous in the New 
Red are said to be valuable lead ores. 

Special names might also be given to subvarieties 
from the contained fragments, if the conglomerate 
only contains pieces of one kind of rock, or the 
fragments of one kind of rock predominate. Such 
names, however, would be too numerous to men- 
tion. 

c. Breccia [Ital., a crumb or fragment]. — An 
agglutination of angular fragments of one 
or more kinds of rocks. 

The subvarieties of Breccia are somewhat similar 
to those of conglomerate ; namely, (a.) Cal- 
careous, (b.) Hematitic, (c.) Cupriferous, 
(d.) Pyritous. There is, however, a peculiar 
subvariety, (e.) Shah Breccia, when in a 
more or less calcareous base are inclosed 
pieces of shale. 

These inliera do not appear oxigu&aSfcs to have 
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been fragments of a shale rock, but rather to have 
been pieces of clay that were caught up in the cal- 
careous matrix, and subsequently became indurated 
and shaly. 

d. Sandstone and Grit. — Sand consolidated 
by extreme pressure or by the aid of a 
cement. When typical the grains are quartz- 
ose, but in all of the subvarieties there 
are admixtures of one or more other sub- 
stances. If the rock has a distinct granular 
structure, or is capable of being ground or 
separated into grains, it is called Sandstone ; 
while, if the rock is hard and compact, the 
grains not being visible to the naked eye, 
or if the grains of sand are so firmly com- 
pressed or cemented together that it is im- 
possible to separate them, then the rock is 
classed as a Grit, 

The subvarieties of sandstone and grit are very 
numerous. In composition they may be — 
(a.) Calcareous, (b.) Argillous, (c.) Felspathic, 
(d.) Micaceous, (e.) Hematitic, (f.) Cuprife- 
rous, (g.) Pyritous, and (h.j Tuffose. 

The sandstones are more often argillous, fel- 
spathic, micaceous, and tuffose, than the grits. 

Of structural subvarieties there are — (i.) Pebbly, 
(j.) Cleaved, (k.) Oblique or Obliquely foliated , 
(1.) Concretionary, (m.) Spheroidal, (n.) No- 
dular, (o.) Lenticular; and of sandstone only 
(p.) Friable. 

Sandstones necessarily are oftener oblique, con- 
cretionary, spheroidal, nodular, and lenticular, than 
grits. Friable sandstones have such, a weak xxsafcrc^ 
that the grains separate anA \taa xo^s. sassS^ ^ssobtos* 
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to its original condition of sand. Many of these 
have a concretionary or spheroidal structure, and 
contain hard spheres or concretions ; while some 
compact sandstones inclose spherical masses of 
friable sandstone, or even sand. A quartzose or 
hard sandstone, correctly speaking, is a grit : there 
are some grits so quartzose as scarcely to be distin- 
guished from quartzyte. 

e. Flagstone, or Flags. — A grit or sandstone 
which was deposited in layers, from aquarter 
of an inch to three or four inches in thick- 
ness. The rock now splits, or is capable of 
being split, along the lamination or stratifica- 
tion planes, into tabular plates or flags. 

The subvarieties are — (a.) Arenaceous Flagstone, 
and (b.) Argillous, according to whether they 
are sandy or clayey. Usually the layers 
are parallel to the true stratification-planes 
or the bedding, but not always, as in some 
cases the flags are due to oblique lamination. 

Note. — In some rocks flaglike masses are due to cleavage, 
while in others to joint- planes. King (India) has proposed that 
the term Flag should be restricted to tabular masses due to 
bedding or stratification planes, while thin flat masses, caused 
by either cleavage or jointing, should be called Slabs. 

c. Slabstone, or Slabs. — Cleaved or finely parallel- 
jointed rocks, which split into tabular plates 
or slabs, from one inch to three or four 
inches in thickness. Slabs are rarely as 
strong as flags. 

Local Terms for Sandstones and Grits. 

Catsbrains, sandstones traversed in every direc- 
tion by little branching veins of calcite. Botch, 
friable sandstone. Bock (quarryme^ , any Yery hard 
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( grit. Freestone, or Free (Ulster), a stone that cuts 
easily in every direction. Hazel (North of Eng- 
land), hard grit. Binder (Cork) and Post (North 
of England), beds of grit in shale, slate, or clay. 
Peldon (South Staffordshire), Calliard or Galliard, 
and Growstone (North of England), a hard, smooth, 
flinty grit. Brownstone (Munster), grit and sand- 
stone. Bed free (Ulster), New red sandstone. 
Grandt (Munster), coarse quartzose grit. Brass- 
binder (Cork), a thin pyritous grit. Brass-balls 
(Munster), Stone-mine (Leinster), nodules of pyr- 
itous grit. Catsheads (Leinster), nodules of hard 
grits in shale. Cornstone, containing calcareous 
concretions. 

B. Argillous Rocks [Lat. argilla, clay], consist- 
ing for the most part of more or less argil, or 
clay. Other minerals and substances, however, 
often occur in the mass. 

a. Clay, Loam, Mud, and Silt. — " Perfectly pure 
clay is a hydrated silicate of alumina, and 
when pure very plastic. Loam is a soft and 
friable mixture of clay and sand, enough of 
the latter being present for the mass to be 
permeable by water, and to have no plasti- 
city." — Jukes. Mud and silt are more or 
less dry or moist mixtures of clay, loam, 
and sand; usually with decayed vegetable 
and animal matter. 

The subvarieties of clay are very remarkable, and 
will require special descriptions. Marl, or calcareous 
day, properly speaking, should be classed as a 
subvovriety of clay. It seems preferable, however, 
to place it among the varieties of tha «2t^2&sss»» 
rocks, on account of its impoT\>&xi.cte. 



100 HANDY-BOOK OF ROCK NAMES. 

a. Kaolm, or Porcelain- clay (see Kaolin among 
the Ingenite Rocks) ; (b.) Potter's, or Pipe- 
clay, and (c.) Brick-clay. 

Pare, or nearly pure clay, free from iron, usually 
of a whitish or light bluish-grey colour, is called 
Potter's clay. It is very plastic. 

The best quality of tiles and bricks are made from 
Potter's clay ; nevertheless, many impure clays are 
capable of being burned into bricks, and are com- 
monly known by the name of Brick-clay. If clay is 
impure, owing to the presence of other silicates 
besides that of alumina, the bricks when burnt will 
be more or less ill- shaped and unsightly. In the 
neighbourhood of many bogs in Ireland is a deposit 
of dark sandy clay, locally called Boob (Connaught), 
used for making floors, or for plastering when mixed 
with a little lime. 

d. Fire-clay. — Clay containing much silica or 
fine sand, nearly or quite free from iron; 
often blackish from containing carbonaceous 
matter, which, however, does not prevent it 
from burning into bricks or tiles which stand 
the fire. 

Of Fire-clay Jukes writes : " It is probable that 
in good fire-clays, the silica and alumina exist in 
just that definite proportion which would form a 
true silicate of alumina." 

Local Terms for Fire-clay. 

Seat, Coal-seat, Coal-clay, Seat-clay, Under-clay, 

Buddagh, Soft- seat, Spavin. — In Munster the term 

Seat is often used to denote the nearest bed of 

clanch, grit, or sandstone under a coal ; while the 

intervening fire-clay is caWed Sojt-seal^ &^. In 
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Leinster a highly carbonaceous, soft, muddy-looking 
fire-clay is called Buddagh, and for a similar rock 
the term Spavin is used in Yorkshire. 

e. Clunch. — A tough more or less sandy indu- 

rated clay; characteristic of the Coal-mea- 
sures and the Gault, but also found in other 
formations. 

In Munster clunch is usually known as Hard-seat 
or Seat-rock, as it often occurs below a coal or 
fire-clay. These names, however, are not always 
restricted to it, for sometimes a grit or sandstone 
underlying a coal or fire-clay, may be so called. 
In Yorkshire and Lancashire a very hard siliceous 
variety is called Oanister. 

f. Clay -stone; (g.) Clay -rock (Jukes). 

Clay-stone is a compact and tolerably solid mass, 
chiefly consisting of clay. It may be laminated, 
but not slaty; its fracture earthy. Clay-rock is 
highly indurated, or solidified clay or clay-stone ; 
it is not laminated like shale s nor cleaved like slate. 
It may pass into shale by merging into a laminated 
mass ; or into slate, by becoming cleaved. 

h. Lateryte, or Laterite, Brick-stone [Lat. later, a 
brick] , a brick-coloured (reddish or brownish) 
arenaceous clayey rock, sometimes conglo- 
meritic ; soft before being exposed to atmo- 
spheric influences. 

Lateryte is a Tertiary rock of India, which, while 
soft, is cut into large brick-shaped masses (hence 
the name), which on exposure to the air, harden. 
These are extensively used for building purposes. 
Some of the Lateryte from Kutch ia e^vdssc*^ 
tvffose, or formed for the moafc \raa^ %c<s«^ ^^ ^a» 
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debris of igneous rocks. A similar character be- 
longs to rocks from other Indian localities, while 
other varieties seem not to contain any tuffose 
particles; usually it appears to be more or less 
associated with bedded or stratified igneous rocks. 
Lateryte may be very ferruginous, even so as to be 
classed as an Earthy Limonite. In Antrim, Ire- 
land, associated with Igneous rocks of tertiary age, 
are rocks that seem to be identical with some of 
the Indian laterytes ; while in Mayo, Ireland, there 
are somewhat similar rocks interbedded with 
Eurytes, of Upper Silurian age. Some varieties of 
Lateryte, both in Kutch and Antrim, appear to 
pass into a Steatitic rock, or even Steatyte. 

i. Fuller's Earth (see Fuller's earth among the 
Ingenite rocks). 

Other subvarieties of clay are — (j.) Bituminous, 
(k.) Saliferous, (1.) Variegated, (m.) Hema- 
titic, (n.) Ferruginous, and (o.) Book, or leaf 
clay, deposited in thin leaf-like laminae. 

b. Mael, Calcareous Clay, an aggregate of clay, 
with more or less lime ; earthy, compact, or 
fissile. Disintegrates when exposed to the 
atmosphere, and effervesces with acid. 

Subvarieties in composition are — (a.) Very cal- 
careous, the passage-rock into soft lime- 
stone; (b.) Dohmitic, (c.) Very argillous, 
(d.) Arenaceous, (e.) Micaceous, (f.) Oil-slate, 
or Oelschiefer, a bituminous dark-coloured 
subvariety; (g.) Glauconitic, of a green 
colour; and (h.) Gypseous, containing strings 
or thin laminse of gypsum. 

In structure there are — (i.) Shell marl, and (j.) 
Mealy, or Friable marl. T\ifc \&\»tat, ^hea 
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typical, is due to lime in solution, being 
deposited by the evaporation of water. On 
the other hand, Shell marl is partly due to 
the decomposition of shells, and partly to 
an admixture of mealy marl. Others are — 
(k.) Marl-stone, a more or less indurated 
marl, without either lamination or cleavage ; 
disintegrates when exposed to the atmo- 
sphere ; (1.) Tutenic, or Cone-in-cone marl, 
that has a cone-in-cone structure; these 
concretions being called tuten in Germany ; 
(m.) Booh, or Leaf marl, a marl deposited 
in very thin laminae ; a cross section having 
the appearance of a closed book. 

c. Shale [Ger. schalen, to peel or shell off] . — A 

compact, fissile, clayey rock ; its fissile tex- 
ture due solely to the rock having originally 
been deposited in laminae or leaves. It is 
very variable in colour, and usually contains 
many impurities. 

Subvarieties in composition are — (a.) Calcareous, 
(b.) Arenaceous, (c.) Micaceous, (d.) Bitu- 
minous, (e.) Carbonaceous, (f.) Hematitic, 
and (g.) Cupriferous. Structural varieties 
are (h.) Flaggy, (i.) Conglomeritic, (k.) 
Nodular, (1.) Concretionary, (m.) Spheroidal, 
(n.) Lenticular, (o.) Mudstone (Murchison), 
shales which on being exposed to the atmo- 
sphere, "rapidly decompose, and are con- 
verted into their primitive state of mud ; " 
and (p.) Tutenic (cone-in-cone). 

d. Slate, Sclate, Clay-slate [originally spelt sclate, 

old French esclat, a splinter, a shingle ; 
Celtic Scorlt, to split or cleave}. A. ahala 
or clay-rock in which a mot^ ot^^^^^s^ 
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slaty cleavage has been superinduced. The 
cleavage sometimes is much distorted. 

Some slates (see ante, page 89) may be in part 
of metamorphic origin ; most slates, however, are 
more nearly allied to the shales than to any other 
kind of rock. In all slaty or cleaved rocks there 
is a superinduced structure which gives the rocks a 
tendency to split into thin plates, whose direction 
is generally more or less oblique to the planes of 
the stratification ; however, this may be perpendi- 
cular to, or even coincident with, these planes. 
Cleavage, as proved by Haughton and others, is 
due to the pressure, which has also produced the 
bending and folding of strata. 

Slates may have been originally either shales or 
clay-rock, into which cleavage was introduced. If 
originally shale, there will be a lining or riban in 
the slate coinciding with the lines of deposition, 
while cleaved clay-rock without riban, is usually 
more homogeneous, and consequently generally 
makes the better and purer slate. The more ar- 
gillaceous the rock, usually the more perfect th6 
cleavage, while the slates have a submetallic ring. 
Good slate is called by the quarrymen good metal. 

Note. — If cleavage in general is due to pressure, it should 
naturally be more prevalent among the older than the newer 
rocks ; according to Agassiz, however, it may be sometimes due 
to induration, as that author mentions cleaved shales (slates), 
noted by him in Brazil, which he supposes to be part of the 
Boulder-clay drift In them he records a perfect cleavage, which 
he suggests is due to the extreme tropical heat. 

Subvarieties of slate are — (a.) Roofing slate, a pure 

or nearly pure slate, having smooth and 

perfect cleavage, allowing the rock to split 

into very thin plates, which at the same 

time are rigid, solid, and strong. 
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Note. — Some so-called slates, such as the Stonefield slate (which 
are sold for roofing purposes), are, correctly speaking, not slates, 
as such rocks split into plates not along the cleavage-planes but 
along the planes of lamination. Such miscalled slates are always 
coarse and unsightly, compared with true slates. 

b. Slabs, or Slab-slates. — Pure or nearly pure 

slate, in which cleavage is only partially 
developed ; consequently the rocks will not 
split into plates thin or light enough for 
roofing purposes; it however splits in 
parallel more or less thick plates, and can 
be manufactured into slabs. 

c. Pencil-slate, Pencil, Pinsill. — Pure soft, but 

firm slate, which breaks easily into long 
spike-like prisms. 

This fracture seems due to the cleavage, and two 
or three systems of close-lying joints, running in 
similar directions, and so placed as to divide up the 
rock into long, more or less regular narrow pieces. 
Lamination or foliation may take the place of one 
of the joint systems. These long narrow prisms 
are used as pencils for writing on slabs ; whence 
the name. 

d. Novaculyte, or Novaculite [Lat. novacula, a 

razor] , Whetstone, Whetslate, Rone, Oilstone. 
— A highly siliceous clay-slate or shale, 
perfectly compact and homogeneous ; 
usually only indistinctly cleaved; with a 
conchoidal or semiconchoidal fracture along 
the grain of the rock, and from uneven to 
hackly across it. 

Note. — Many of the Novatulytes seem more allied to the 
Unmetamorphic than to the Metamorphic argillaceous rocks ; 
nevertheless they often occur in the vicinity of outburst of 
Igneous rocks, thereby suggesting that the hardening and sili- 
cification is partly or wholly due to Yttk&Tasacu 
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Other subvarieties of slate are — (e.) Calcareous, 
(f.) Carbonaceous (these often afford an even 
roofing-slate, but are more or less soft and 
affected by nodules and seams (Bulls'-eyes 
and Rucks) of pyrite), (g.) Arenaceous, (h.) 
Tuffose, (i.) Ribaned, and (k.) Conglomeritic. 

The last has, in a slaty matrix, fragments, often 
of quartz, rarely exceeding the size of a large pea 
or small marble, but usually about the size of shot. 
This rock is sometimes erroneously called Porphyry. 

Local Names for Shale and Slate. 

Rock-bind, Stone-bind, Fekes (Scotland), and Blue- 
rock (Leinster), arenaceous shales. Bind, Killas 
(Cornish) and Slig or Sliggeen (Irish), either shale 
or slate. Bury (Kilkenny) and Flucan (Cornish), 
soft shale or clay. Metal,, compact flinty shale. Plate, 
flaggy shale-bed. Shingle and Gravd, names used 
in Ireland for shale or slate that breaks up into 
small angular pieces; usually they cannot be blasted, 
but must be worked by the pick, bar, or wedge. 

C. Fault-rock. — Fault-rock is usually a mechani- 
cally formed rock, but in many instances it is 
also in part chemically formed. It may be 
conglomeritic, brecciated, arenaceous, argil- 
lous, shaly, or schistose (metamorphosed). 
Some of the metamorphosed fault-rocks are 
peculiar, especially the brecciated, calcareous, 
and dolomitic rocks. 

Note. — Fault-rocks, properly speaking, are not subaqueous ; 
nevertheless, it seems more appropriate to mention them here 
than elsewhere. 

B. Rocks for the most part chemically formed. — 
Such rocks, when typical, are nearly solely due 
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to chemical action ; they are more common in 
veins, nodules, and patches, than in beds or 
interstratified masses. Chemically-formed rocks 
are always insignificant, when compared with 
the associated mechanically-formed rocks, and 
often the former graduate into the latter. 
J.. Halyte, Rock-SALT [Gr. hals, salt; lithos, stone]. 
— A crystalline, granular, translucent or trans- 
parent rock, consisting almost entirely of 
chloride of sodium ; colourless, or of grey, 
yellow, reddish, occasionally bluish, or green- 
ish colour; soluble in water; taste saline. 
Of Halyte, Cotta writes : " In Nature it almost 
always contains sulphate of lime, chloride of 
calcium, chloride of magnesium, and other 
salts ; frequently admixtures of bitumen, clay, 
or boracite." 

Varieties are — a. Granular, b. Sparry, and c, 
Fibrous, or with a wood-like aspect. 

Halyte always merges into impure varieties, the 
impurities having a more or less mechanical origin. 

B. Gypsum [Gr. ge, earth; epso, I boil]. — A hydrated 
sulphate of lime ; usually crystalline, but some- 
times compact or fibrous ; soft ; generally white 
or whitish. 

a. Alabaster [after Alabastron, a town in Egypt] . 

b. Granular Gypsum, always almost white, some- 

what translucent; granular and finely crys- 
talline; sometimes it is fissile, each bed 
being composed of many layers of little 
crystals, slightly differing in colour and 
texture. 

c. Compact gypsum, rare. 

d. Fibrous } or having a wood-Y^ks star&Ktaox^ 
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e. Selenyte, Spathic or Sparry gypsum, trans- 
parent varieties. 

/. Tripestone, "a variety both of texture and 
composition. It is formed of thin layers of 
pure white gypsum, alternating with grey 
argillaceous gypsum, the whole twisted 
or crumpled to resemble a ruff." — Cotta. 
Gypsum merges into impure, more or less 
mechanically formed varieties. 

C. Anhydryte, or Anhydrite. — "A granular or 
compact aggregate of anhydrous sulphate of 
lime ; harder than gypsum ; white, grey, or 
blue." — Gotta. 

The varieties of anhydryte are very analogous to 
those of gypsum, the more marked being — a. 
Granular, b. Compact, and c. Fibrous. 

B. Dolomyte, or Dolomite [after M. Dolomieu] . — A 
granular crystalline aggregate of dolomite 
associated with some calcite ; more or less 
saccharoid ; does not effervesce, or only 
slightly with dilute acid. Dolomyte weathers 
into a ferruginous sand, Dolomitic sand. 

Note. — Some dolomytes are of purely chemical origin, while 
most dolomytes are partly chemically and partly mechanically, 
or even perhaps organically, formed. Only the first belongs to 
this group (B), the others are described in group (C), page 120. 

E. Quartz. — Pure or nearly pure silica. 

Varieties of Quartz are — a. Chert [Celtic cairt or 
chairt, rough bark ; as chert forms a rough 
bark or coat to the beds of limestone], b. 
Flint, c. Menilyte, or Menilite. Hard, com- 
pact, containing more or less carbonaceous 
matter ; breaks with from a conchoidal to a 
seraiconchoidal fracture ; colour white, grey, 
vellowish, brown, "black, aui sometimes blue. 
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Chert, Flint, and Menilyte occur in layers of 
nodules, thin beds, and concretions; sometimes, 
however, as is especially the case with chert, they 
form massive strata. Menilyte is found in the 
Tertiary limestone. Flint is characteristic of some 
chalk, while chert is mostly found in the Carboni- 
ferous and older limestone, and in some shales. 
Jukes writes of these rocks, " Almost all large 
masses of limestone have their flints or siliceous 
concretions. Pure siliceous concretions occur even 
in the fresh-water limestones and gypsum beds of 
Montmartre." 

d. Jasper and e. Agate (particoloured varieties). 
/. Basa vyte, or Basanite, Touchstone, or Lapis 
Lydius (Pliny), a. velvet-black cherty variety, 
used on account of its hardness and black 
colour for trying the purity of the precious 
metals. 

F. Limonite Eock. — A fissile, porous, compact or 
fibrous, earthy or arenaceous hydrated oxide 
of iron, bedded or in veins ; reddish, yellowish, 
or blackish in colour. 

Varieties are — a. Limonitic Shale ; b. Oolitic Brown 
Ore; c.Reniform Iron Ore; d. Pea- iron Ore; 
e. Bog-iron Ore : the latter having sub- 
varieties, (a.) Black Bog-iron Ore; (b.) Yellow 
Bog-iron Ore, or Yellow Ochre; and (c.) Sparry 
Bog-iron Ore. 

Limonite Rock sometimes occurs interstratified 
among rocks of Secondary age,* but other vari- 

* In co. Clare, Ireland, it occurs in beds among Cambro- 
silurian rocks, while in Limerick and Queen's counties it has 
been found associated with black shales near the junction of the 
Carboniferous limestone and the lower shales of the CWv- 
measures. In Ulster it occurs intei^eddft^VY^^^^^^fc^^ 
Tertiary age. 

H 2 
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eties, such as c, d, and e, usually, occur associated 
with surface accumulations, such as drift or peat. 
Cotta writes of Oolitic Brown Ore, that it " occurs 
in the form of layers in many formations ." Bog- 
iron Ore, and its sub-varieties, are due to the decom- 
position of iron ores (often pyrite or marcasite), or 
minerals, or rocks containing a large percentage of 
iron. Black Bog-iron Ore in general is rich in 
manganese, while the yellow and sparry subvarieties 
are respectively argillaceous and siliceous. 

6f. Hematite Rock. — A granular or compact aggre- 
gate of hematite, with arenaceous or argillaceous 
matter ; usually reddish in colour, but some- 
times blackish or rich brown. x 

Varieties are — a. Red-iron Mould, or Red Ochre ; 
b. Reddle or Raddle; c. Sparry Red-iron 
stone ; d. Specular Iron. 

Of these varieties, the principal are a, b, and c, 
while d seems to be rather rarely a rock-mass. 

e. Topanhoacanga, or Moorshead Rock. — This 
Brazil variety is found among the surface 
deposits, and consists of fragments of 
specular iron, micaceous iron, and magnetite 
in a ferruginous matrix. In this rock there 
are various accessories ; even, on rare occa- 
sions, grains of native gold. 

H. Spherosideryte, or Spherosiderite, Clay-iron 
Stone. — A crystalline aggregate of siderite 
combined with argillaceous and carbonaceous 
matter. Impure varieties are arenaceous. 

Spherosideryte, or Clay-iron Stone, occurs in thin 

bedsj layers, and nodules, in beds of clay, clunch, 

and shale. It is typical o? tYkfc co&Vmea&ures, but 



DIRIVATE ROCKS. Ill 

is also found associated with other rocks. An im- 
portant Coal-measure variety, very rich in carbon- 
aceous matter, is said by Bristow to be called „ 
Black-band. Some beds of the latter are so rich 
in carbon, that they can be burned by themselves, 
and might be classed among the coals. 

I. Minerals occurring as Eocks. — Some minerals 
occur in subordinate masses interstratified 
with the sedimentary rocks; these, however, 
are not of very frequent occurrence, minerals 
in mass more often being found in veins, 
nodules, or irregular accumulations. 

a. Asjphalte [Gr. asphaltos], Bitumen, Mineral 

Pitch. — Colour brownish, blackish, or black; 
lustre like that of black pitch, odour bitu- 
minous, melts at from 90° to 100°, and burns 
with a bright flame. 

Of this rock Dana writes : " Asphaltum belongs 
to rocks of no particular age ; the most abundant* 
deposits are superficial." 

b. Pyrite occurs in thin beds, layers, and as 

nodules. 

c. Cinnabar. — " Occurs in beds in slate-rock and 

shale, and rarely in granite or porphyry." 
— Dana. This observer also states that 
this mineral occurs as rock-masses, both in 
unaltered and metamorphosed sedimentary 
rocks. 

d. Boracite " occurs in beds of anhydryte, gyp- 

sum, and salt." — Dana. 

e. Trona, "in North Africa, forming a rock 

which is even used for building purposes." 
— Gotta. 

f. Aragonite, with its &u\wwvefe3 "EXo^ctctv- vvT ^>*» 
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most common repositories of aragonifce are 
beds of gypsum, and beds of iron ore (where 
it occurs in coralloidal forms, and is de- 
nominated Flosferri), basalt, and igneous 
rocks." — Dana, 

g. Manganese Ores, generally in the older rocks, 
but also in surface deposits. 

h. Rhodochrosite occurs generally in veins, but 
at Glendree, Clare, Ireland, it forms part of 
the surface-deposits. 

i. Bole, in subordinate masses, in limestone. 

j. Opal, or Vitryte, in very subordinate masses. 

k. Fluorite^ and I. Barite, rarely found in beds 
or layers, often occur as gangue in mineral 
veins. 

m. Ankerite, sometimes as an independent rock. 

n. Malachite, .usually in veins. 

o. Melanite, in small accumulations. 

p. Galmey, or Calamine, as aggregates in dolo- 
myte. 

q. Zincite, r. Oalenite, s. Stibnite, and t. Arseno- 
pyrite, rarely occur as subordinate layers, 
but more generally in veins. 

u. Sulphur, in concretions and layers, princi- 
pally in marl and limestone, also in the 
vicinity of volcanoes. 

v. Wavellite, in subordinate beds or layers. 

w. Chalcopyrite, usually in veins. 

C. Rocks partly mechanically, partly chemically, and 
partly organically formed. — These rocks are 
always more or less crystalline, and usually 
occur as subordinate beds, interstratified with 
sedimentary rocks, but not always. 

A. Laminated or Stratified Coal. — A more or less 
fissile crystalline aggregate of carbonaceous 
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matter ; arenaceous or argillaceous to a greater 
or less degree. 

Most coals do not belong to the Subaqueous 
rocks ; some, however, have been formed mecha- 
nically from carbonaceous matter, that was first 
denuded, and afterwards deposited in the sea, or 
other waters. 

Note. — At the present day the accumulation of mechanically- 
formed coal can be observed. Wherever peat-bogs or even hard 
coal-beds are exposed to denudation, more especially to marine 
abrasion, they are gradually carried away to be deposited in 
seas, lakes, &c, forming stratified more or less arenaceous or 
argillaceous carbonaceous beds, which eventually must be in- 
durated, forming a hard coal. Some of these deposits in the 
vicinity of the Irish coast are of considerable thickness. 

Varieties are — a. Cannel Goal, a compact, semi- 
fissile coal ; breaks with a semiconchoidal 
smooth fracture, with little or no lustre ; . 
colour dull black or greyish black. 

Cannel Coal is bituminous and often caking. Of 
it Dana writes : " On distillation it affords, after 
drying, 40 to 66 of volatile matter, and the material 
volatilized includes a large proportion of burning 
and lubricating oils. It graduates into oil-producing 
coaly shales, the more compact of which it much 
resembles." 

Note. — Some varieties of anthracyte have erroneously been 
classed as Cannel coal, on account of their smooth, close 
texture. 

Subvarieties are — (a.) Parrot Coal, (b.) Horn 
Goal. 

A Scotch subvariety is called Parrot Goal, 
because it burns with a crackling noise ; while 
a Welsh is named Horn Coal, as it emits, when 
burning, an odour like that of burnt ho\!\^ ka. 
earthj subvariety is called, mTo^sfcax^* CVo^.* 
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And (c.) Torbanyte, Boghead Cannel, Boghead 
Mineral (after Torbane Hill, Scotland). — A 
dark brown variety of cannel coal ; yellowish 
streak, without lustre, and having a sub- 
conchoidal fracture. 

Torbanyte yields over 60 per cent, of volatile 
matter, and is used for the production of burning 
and lubricating oils, paraffin, and illuminating gas. 

b. Splint Coal, Splent Coal. — A hard, laminated, 

bituminous coal ; not easily broken or kin- 
dled, though, when lighted, it affords a clear, 
lasting fire. 

According to Page, the name " Splint " or 
" Splent," is derived from the coal splitting (or 
splenting) up " in large flaggy or board-like 
laminae." 

c. Culm, a fissile, flaggy, shaly, flaky, or scaly 

variety of non-bituminous coal or Anthracyte. 

Culm sometimes occurs in independent beds, but 
more often it is found associated with Anthracyte. 
The flaky or scaly nature of some culm may possibly 
be due to the growth and decay of organic matter 
in layers, but in others undoubtedly it is due to 
carbonaceous matter having been deposited in 
water. 

d. Bituminous Shale, and e. Carbonaceous Shale. 

— Eespectively bituminous or non-bitumi- 
nous shaly aggregates of coal, clay, sand, 
and such-like; more or less crystalline; 
colour black, or blackish-brown. 

Both the bituminous and carbonaceous shales 

graduate on the one hand into argillaceous shale, 

and on the other into coal, Tlifc fora&rc merges 
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into Cannel, and the latter into Culm. The sub- 
varieties a and b are bituminous, while c, d, and 
e are non-bituminous. Some bituminous shales 
are impure coals ; that is, they are capable of being 
used as fuel, while the poorer kind will not con- 
tinue to burn in the fire, but become ash, the 
" slate " of the coal-merchant. Burning and lubri- 
cating oils, illuminating gas, &c, can be procured 
from many of the Bituminous shales. In general 
the Carbonaceous shales are not of much value ; a 
few, however, when mixed with anthracyte, make 
a strong and lasting fire. 

Local Terms for Bituminous Shale. 

a. Batt and Bass (Staffordshire), (b.) Dauhs. 

Local Terms for Carbonaceous Shale. 

c. Kelve (Leinster), (d.) Pindy (Cork), (e.) Slaty 
Culm (Limerick and Clare). 

Note. — The other coals, such as Peat, Lignyte, and Black 
Coal, are classed and described among the sub aerial rocks 
(page 122) ; they having accumulated on the surface of the 
earth, prior to having been buried and covered by more recent 
deposits. 

B. Limestone. — A more or less crystalline aggre- 
gate of calcite, in association with a greater 
or less quantity of carbonaceous, argillaceous, 
and arenaceous matter ; compact, porous, fissile, 
amorphous, or oolitic ; very variable in colour. 

Some limestones are made up almost entirely, 
others only partially, of shells, fragments of shells, 
corals, madrepores, and such-like; others for the 
most part are due to the precipitation of lime held 
in solution by water ; while some in a great mea- 
sure are mechanically formed, ^Yfc%i\^\ATi%^^ 
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rocks having been denuded away and the detritus 
deposited in water. Limestones in general, however, 
appear to be more or less due to a combination of 
two or more of these modes of formation. 

Limestone may contain magnesia, silica, alumina, 
bitumen, ores of iron, &c, either as mechanical ad- 
mixures or as chemical deposits, in conjunction with 
the carbonate of lime ; and the presence of such mine- 
rals occasions many varieties in colour as well as com- 
position. Of limestone Jukes writes : " Varieties of 
limestone occur in different localities, both geogra- 
phical and geological, peculiar forms of it being 
often confined to particular geological formations 
over wide areas ; so that it is much more frequently 
possible to say what geological formation a specimen 
was derived from, by the examination of its litho- 
logical characters, in the case of limestone, than in 
that of any other rock." 

Note. — The colour of many, if not of most, limestones seems 
due, in a great measure, to the ores of iron chemically or mechani- 
cally contained therein. Dark blue or blackish limestones, when 
followed to a good depth, are nearly always found to be of a 
greenish colour. Red and variegated limestones in depth are 
generally grey or dove-colour, while all yellowish limestones, 
when in their normal state, have a greenish shade, no matter 
how pale. 

a. Compact Limestone. — Homogeneous and fine- 

grained ; fracture sometimes uneven, but ge- 
nerally conchoidal, either earthy or smooth ; 
may be argillaceous, siliceous, magnesian, or 

ferruginous. 

b. Crystalline Limestone. — An aggregate of crys- 

tals of calcite, fine or coarse, in association 
with argil, silica, and the like. 

Typical Crystalline limestone belongs to the me- 
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tamorphic rock series ; nevertheless, most sedimen- 
tary limestones are more or less crystalline, some 
being aggregates of large well-developed crystals. 
Jukes found the limestone forming the " great bar- 
rier coral reef," Australia, "to have a crystalline 
structure internally." 

c. Marble [Lat. marrnor] . — Any limestone capa- 

ble of being cut and of taking a fine polish. 

Marbles may be unicoloured, such as pure black, 
white, grey, &c. ; or they may be particoloured, 
deriving their colour from contained minerals or 
animal remains. Homogereous rocks, both as to 
texture and hardness, cut more evenly and take 
finer polish than other?, and make the better 
marbles. 

The names by which marbles are known are 
very various ; some are called after the localities 
in which they are found ; others after their colour 
or the shells they contain, or any other peculiarity 
that may give a character to a rock. 

d. Oolyte, or Oolite [Gr. oon, an egg, and lithos, a 

stone], Roestone. — Spheroidal concretionary 
structure, having the appearance of the egg 
or roe of a fish. 

Subvarieties are — (a.) Pisolyte, or Pisolite [Lat. 
pisum, a pea] , Peastone, which has a resem- 
blance to an agglutination of peas ; and (b.) 
Dolomitic Oolyte, there being minute sphe- 
roids of dolomite in a limy matrix. 

Each concretion is formed of numerous concentric 
layers, being sometimes hollow at the centre, or 
it may inclose a minute particle of sand or other 
mineral substance. 
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Note. — Oolitic rocks are typical of one of the Secondary 
geological grovps, which has been given the name of the Oolitic 
formation. This structure, however, occurs in other groups, 
but more especially in the Carboniferous limestone. 

e. Chalk [Lat. calx, lime]. — Usually a white or 

whitish fine-grained rock, but sometimes 
greyish, or even red; often earthy or pul- 
verulent, but sometimes hard and compact. 

Subvarieties are — (a.) Indurated chalk, called White 
limestone in Ulster. Jukes thus describes it : 
" Considerably harder and firmer than the 
friable rock which is commonly known as 
chalk." (b.) Chalk-rock (WhitakeT), a siliceous 
variety ; (c.) Pisolitic chalk, or Maastricht, 
which has a minutely spheroidal structure ; 
(d.) Glauconitic chalk, greenish from contain- 
ing glauconite ; and (e.) Ferruginous or Red 
chalk, coloured red by oxide of iron. 

f. Calc-sinter, or Calcareous Tufa, a loose and 

friable variety of calcite deposited from water 
charged with lime. 

Subvarieties are — (a.) Travertine, (b.) Stalactyte, 
(c.) Stalagmyte, and (d.) Rock-meal. When 
compact, hard, and semi -crystalline, it is 
called Travertine ; if deposited in long mam- 
millated and pendent masses from the roof 
of a cave or fissure, Stalactyte [Gr. stalactis, 
that drops] ; while the boss formed on the 
floor of the cave or fissure from the lime in 
the water which dropped, is named Stalagma 
[Gr. stalagma, a drop]. Rock-meal is a 
white and light calc-sinter that becomes 
powder on the slightest pressure. 

g. Coral-reef Limestone. — Limestones in course 

of formation, consisting o? corals, shells, and 
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calcareous sand or mud, often more or less 
crystalline. 

h. Brecciated Limestone, Limestone Breccia, and 
i. Limestone Conglomerate, or Pudding stone. — A 
rock that has an appearance as if fragments 
of limestone had been dropped into a lime- 
stone matrix. 

If the contained pieces are of different colours 
from the base, and the latter contrasts well, the 
result is often a handsome rock; the inliers are 
usually purer than the matrix, and weather more 
freely, giving the exposed surfaces of the rock a 
cellular tissue. If the inliers are round or roundish, 
the rock is called Puddingstone Limestone. 

j. Rubbly Limestone. — A limestone made up of 
round or roundish irregular lumps and ag- 
gregates of lumps of various sizes, separated 
from one another by shaly partings, the 
latter being more or less calcareous.* 

Limestones may also be called Pebbly* or Gonglo- 
meritic, Tuffose, Shaly, Slaty, Geodic, Cellular, or 
Porous, if any of these structures extend over a 
considerable portion of the rock and give it a marked 
character. 

h. Lithography te, Lithographic Stone [Gr. lithos, 
a stone, and grapho, I write]. — Avery even- 
grained, compact, fine limestone, usually 
buff or drab-colour, employed in lithography. 

Other varieties are, — /. Siliceous Limestone, m. 
Cherty, n. Argillous, o. Arenaceous, p. Fer- 

* At Oughterard, Galway, Ireland, there are remarkable 
beds of Pebbly limestone, full of quartz fragments, generally of 
the size of large shot, and rarely tacgjst Mtauh. fe^R&» 



120 HANDY-BOOK OF ROCK NAMES. 

ruginous, q. Bituminous, r. Stinkstone, or 
Swinestone, or Fetid Limestone. 

If silica is diffused throughout the lime, the 
rock is siliceous ; but if the silica is in separate 
nodules, concretions, or layers, the rock is cherty ; 
while, if particles of sand are present, the rock is 
arenaceous. Cherty and argillaceous limestone, as 
also some kinds of siliceous limestone, when 
weathered, lose these calcareous portions, the resi- 
due being called Rotten-stone. Many bituminous 
limestones, when struck or rubbed, emit an odour 
of sulphuretted hydrogen gas, and these have been 
called by the different names of Stink-stone, Swine- 
stone, and Fetid Limestone. 

Important varieties are, — s. Dolomitic, and t. 
Hydraulic Limestone, or Cement-stone. 

Hydraulic limestones are more or less dolo- 
mitic ; they contain from 10 to 30 per cent, of 
silica, alumina, and magnesia. Some contain ores 
of iron, which are rather prejudicial than otherwise 
to their economic value. 

Hydraulic limestone, when burnt, yields a lime 
that does not slake when water is added, but forms 
a mortar which will set under water. According to 
Dana, some hydraulic limestones should be classed 
as Dolomytes. 

C. Dolomyte, Dolomite (after M. Dolomieu), Mag- 
nesian Limestone. — An aggregate of dolomite 
(bitter spar), combined with some calcite; 
usually also with more or less iron, some 
silica, alumina, &c. 

The mineral Dolomite contains — carbonate of 
lime, 54 '35 ; carbonate of magnesia,, 4& % §<S (p&naV 
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The rock Dolomyte, according to Cotta, must con- 
tain 23 per cent, of carbonate of magnesia ; while 
those calcareous rocks in which there is less than 
this amount should belong to the limestones. 

Dolomyte is often geodic and vuggy, or con- 
taining numerous drusy cavities. The geodes and 
the lining of the cavities are usually crystalline 
(Bitter spar), and not uncommonly contain one 
or more isolated crystal or crystals of quartz (Rock 
crystal). 

Note. — Dolomyte belongs to both the Ingenite and the 
Derivate orders of rocks ; as some are due to metamorphism, 
while others were formed by the contemporaneous deposition 
of the carbonates of lime and magnesia, forming a Dolomyte or 
Magnesian limestone. 

Dolomyte varies in texture. It may be, a. 
Granular, b. Oolitic, c. Compact, d. Porous, 
e. Cellular, f. Concretionary, g. Brecciated, 
or h. Bubbly. It also varies in composition, 
and may be, i. Ferruginous, j. Argillous, 
or earthy ; 1c. Arenaceous, or sandy ; Z. 
Siliceous, m. Cherty, and n. Tuffose ; they 
being analogous to the previously described 
varieties of limestone. It weathers into o. 
Dolomitic sand. 

Note. — Cotta appears to be of opinion that Dolomyte is 
never oolitic. This however seems erroneous, as among the 
Carboniferous limestone in the cos. Limerick. Mayo, &c, 
Ireland, subordinate beds of Oolitic dolomyte occur. In 
Limerick minute spheroids of dolomite are disseminated in a 
calcitic matrix ; while in Mayo the spheroids, as well as the 
base, are dolomitic or dolomyte. 
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Class IL— SUBAERIAL ROCKS. 

[Lat. sub, under; aer, lower air]. — Rocks that 
were formed on the surface of the earth. Most of 
these, however, subsequently were covered by, or 
buried under, newer- formed strata, which may be 
either subaqueous, subaerial, or igneous. 

D. Mechanically, chemically, and organically-formed 
Bocks. — Subaerial rocks are due to mechanical, 
chemical, or organic action, or two or more of 
these combined. The major part, however, in- 
cluding the principal rocks of the group, are more 
or less due to the growth and decay of organic 
matter, united with chemical action. 

A. Coal. — This geologically includes and signifies 
all rocks, recent or otherwise, that can be 
ignited and kept burning without the addition 
of any other substance. 

Note. — The burning properties of some coals can be im- 
proved by the addition of other substances, as of water to 
anthracyte ; nevertheless, all rocks that are classed as coal 
should be capable of burning by themselves. 

a. Peat, Turf, Bog [Celtic ? peait or puit, a soft 
miry substance]. — An aggregate of organic 
matter more or less solidified, or indurated 
and mineralized ; colour whitish-brown, yel- 
lowish-brown, blackish or yellowish white. 

Sub varieties are — (a.) White Turf, (b.) Brown 
Turf, (c.) Black, or Stone Turf, (d.) Oas or 
Candle Turf. 

Peat, or Bog, varies in appearance and texture, 
according to the position, in which it is situated, 
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and the rate at which the accumulation was made. 
On low, flat land it grows much more rapidly than 
on hills or hill-slopes; consequently on the low 
land the peat is quite different from that on the hills, 
and in Ireland they are classed as Low-bog, or 
Bawn,* and Mountain-bog. 

The Low-bog gives (a.) White Turf, (b.) Brown 
Turf, and (c.) Black, or Stone Tvrfj while the 
Mountain-bog only gives (b.) Brown, and 
(c.) Black Turf. On both there is an un- 
profitable surface or " clearing " (more or 
less living organic matter), which varies in 
thickness ; on the former ranging from three 
to six feet in depth, while on the latter it 
rarely exceeds twelve inches in thickness. 

Peat may be fissile, but more generally it is 
felt-like, the vegetable remains being interwoven, 
and forming a tough mass. The fissile texture of 
subaerial peat is due to vegetable growth ;f each 
annual growth forming a separate layer. This is 
more common in some bogs than in others. 

White turf is a nearly pure, if not an entirely 
pure, organic substance, and when burnt has little 
or no ash. Brown turf is always more or less 

* Bawn (Anglice white), so called from the white appearance 
the dead moss, grass, &c, have during the major part of the 
year, compared with the colour of the grass land and tillage in 
the vicinity. 

t There are fissile peats in which the texture is caused by 
lamination, peat masses being denuded and subsequently de- 
posited. Such peats, however, are not Subaerial, but are 
Subaqueous Rocks, and they are often interstratified, or mixed 
with clay, sand, or the like. Extreme heat or frost will break 
up peat, and leave it ready to be denuded and carried away by 
wind, or " rain and rivers," to be deposited in hollows, lakes^ 
and such other reservoirs. 
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mineralized; while Black, or Stone turf, is a 
chemico-organic rock, often containing such mine- 
rals as pyrite, marcasite, and the like ; when burnt, 
it leaves a considerable residue or ash ; sometimes 
it is semi -crystalline, and often it is scarcely dis- 
tinguishable from Lignyte. 

Note. — The residue or ash of peat attains its maximum in 
the deepest portions of the bog ; thus Stone turf will have more 
ash than the overlying Brown turf, and the latter than the 
White turf ; while the subordinate parts of each have re- 
spectively more ash than the portions above them. The plants 
growing on the surface collect their inorganic food from the 
atmosphere, and after their decay, the mineral substances are 
being continually carried downwards by the water that per- 
colates through the mass, the lower portions thereby becoming 
the most impregnated : some impurities also come up in water 
from springs. 

Gas peat, or Candle turf, is not very common. It 
was found in a mountain bog on the island of 
Valeacia, Ireland; was of a dirty yellowish- white 
colour ; had the consistency of soap ; when dried 
was very inflammable, and burned with a clear, 
bright, steady flame. 

Peat accumulations are usually surface rocks, that 
is, rocks still growing at the surface, and being 
added to at the present day ; it has, however, been 
found under drift and other surface deposits. 
JEolian drift may be blown over it; on a sunken 
coast-line it often is found under Marine drift; 
while in some places it has been found under 
Bo alder-clay drift. 

Note. — Cotta mentions peat in Germany " covered by 
diluvial loam." Oldham records peat "under a considerable 
depth of drift," near Nenagh, co. Tipperary, Ireland. Other 
Irish localities are the Boleyneendorrish valley, near Gort, co. 
GaJway, under 25 feet of boulder-clay drift ; and Newtown, 
Queen's co., under a thickness oi §§ feet. The Latter is three 
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feet thick, compact, solid, semi-crystalline, very bituminous, 
and blazing like a candle when lighted. It might almost be 
classed as lignyte. 

b. Lignyte, or Lignite, Brown Goal [Lat. lignum, 

wood] . — Fissile or compact ; woody or 
earthy; usually brown or black; streak 
brown ; very inflammable, burning with 
much smoke and smell. A non-caking 
coal. 

a. Woody Lignyte, (b.) Compact Lignyte. 

Fremy has divided lignyte into two kinds; 1st, 
Lignyte that still displays woody structure, and 
2nd, Lignyte exhibiting the aspect and compact- 
ness of soft coal. 

c. Jet [Jayet, Gagates, after Gagas, a place in 

Lydia, Asia Minor], — "A black variety of 
brown coal, compact in texture, and taking 
a good polish." — Dana, 

Note. — Jukes considers jet as a subvariety of cannel coal, 
while Page supposes it "is rather a species of amber than 
coal. ,, 

c. Black Coal, Steinkohle, Common Coal, Pit Coal. 
— A black, brownish-black, or greyish-black, 
compact or semi-compact mass, occasionally 
iridescent ; lustre dull to brilliant, and either 
earthy, resinous, or submetallic; opaque; 
fracture conch oidal to uneven. 

Subvarieties are — (a.) Caking Coal, (b.) Non- 
caking Coal, (c.) Cherry or soft Coal. 

Mineral coal, according to Dana, should be 
" compact, massive, without crystalline structure or 
cleavage ; sometimes breaking with a degree o€ 
regularity, but from a jointed Taft&T^h&R. *» eNaw*^ 
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structure." Black coal may be a caking or a non- 
caking coal ; the latter is sometimes called Cherry 
or soft coal. Caking coal softens and becomes pasty 
or semi-viscid in the fire, also it is inclined to form 
clinkers or to become welded together. Cherry or 
soft coal burns freely without softening, or any ap- 
pearance of incipient fusion. 

d. Anthracyte, or Anthracite, Stone Coal [Gr. 
anthrax, carbon], — Non-bituminous coal; 
lustre bright, often submetallic, and fre- 
quently iridescent ; conchoidal, sharp-edged, 
shining fracture, or breaking readily into 
small cubical lumps. 

Anthracyte appears not to be a normal rock, but 
to be an altered bituminous coal, from which the 
bituminous qualities have been extracted or ex- 
pelled ; sometimes it is an associate of Metamor- 
phic rocks , but it also is found interstratified and 
associated with unaltered rock. 

Note. — In Munster, Leinster, and Connaught, Ireland, 
anthracyte is interstratified with fossiliferous grits, shales, clunch, 
and fire-clay, the ordinary associates of bituminous coal, and 
these strata are not altered, except perhaps that they are more 
siliceous and harder than the ordinary coal-measure rocks in 
other countries. In places they are also cleaved. 

A rock allied to Anthracyte is Native coke. It is 
undoubtedly an altered rock, due to the irruption 
of igneous rocks into beds of coal. Native coke is 
harder and more solid than artificial coke. 

B. Surface Deposits and Accumulations. — These 
may be peaty, clayey, sandy, gravelly, shingly, 
or a combination of two or more. 

a. Boulder-clay Drift, a clayey or sandy- clayey 
matrix, sometimes c&\rareo\i& > inclosing 
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more or less rounded, polished, grooved, 
scratched and etched blocks and fragments 
of one or more kinds of rocks. 

Subvarieties are — (a.) Calcareous or Corn-gravel, 
(b.) Argillous, or Tilly and (c.) Arena- 
ceous. 

Boulder-clay drift in general partakes more or 
less of the nature of the subjacent rocks, with a 
greater or less admixture of blocks and fragments 
of foreign derivation. The calcareous variety in 
Munster is called Corn-gravel, being used as a 
manure for corn-land, while the red argillous 
variety in Ulster is known as Till. 

b. Moraine Drift, Boulder Drift, an accumulation 

having a more or less sandy, clayey, or 
gravelly matrix, containing angular or sub- 
angular, rarely rounded blocks and fragments 
of the adjacent rocks, foreign materials 
being in subordinate quantities. 

Subvarieties are — (a.) Calcareous, (b.) Argillous, 
(c.) Arenaceous, (d.) Rocky. 

Moraine drift when in low valleys often graduates 
into shingle, gravel, and sand, while on hill- slopes 
it may pass into Rocky moraine drift, full of large 
angular blocks, often tons in weight. 

c. Sand, gravel, and shingle, usually more or less 

stratified ; sometimes containing thin beds 
or layers of clay ; at times the materials are 
heaped confusedly together. 

Subvarieties are — (a.) Esker [Celtic, ridge], Kaim 
[Celtic, Kam, winding], A°s or Os Drift 
(Scandinavian), (b.) Post-Arljt QrtajvNX.. 
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Note. — Boulder-clay and Moraine drifts are due to glacial 
or ice action, and therefore may be considered subaerial accumula- 
tions, even although some of the first may have been deposited 
in the sea or a lake. Esker drift seems to be either of the pre- 
viously mentioned drifts, well washed, seemingly by marine or 
tidal currents. Some writers, while describing Asar and Kaims, 
evidently have included with them the " drumlins " or ridges of 
boulder-clay drift, which are quite distinct. The subvarieties 
(a and b), though not Subaerial Rocks, are yet described here, 
on account of their connection with the other Surface deposits 
and accumulations, (a) is probably of marine origin, while (b) 
may be marine, lacustrine, or fluviatile. 

c. Beaches. — Sand, gravel, or shingle ; often 

shelly. 

Beaches usually occur in more or less level ter- 
races, on account of their marking the margins of 
present or ancient seas or lakes. 

d. Molian Drift or Sand, Quartzose or Rabbit 

Sand; (e.) Shell or Calcareous Sand. — Fine 
incoherent sand : the first subvariety, when 
normal, is entirely composed of siliceous 
particles. In the neighbourhood of the sea 
it is more or less mixed with shells, corals, 
and such-like, or may graduate into shell 
sand, a calcareous accumulation of the debris 
of corals, shells, madrepores, and the like, 
sometimes containing as much as ninety per 
cent, of limy matter. 

All these sands are also called Blowing sands, 
and are of various thicknesses up to hundreds of feet. 
Both ^Eolian drift and Shell sand may have been 
originally subaqueous, but their present arrange- 
ment, form, and character, are due to subaerial action. 
Some collections of -zEolian drift, such as that of 
the Sahara, in Africa, seem to have been originally 
produced by marine action, a,s tWj oc£\Hjy lately- 
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raised sea-basins. Other accumulations may be 
caused by meteoric abrasion; frost, heat, and che- 
mical action disintegrating arenaceous rocks. But 
large quantities of it would appear to be glacier- 
formed, being due to the grinding of ice-bound 
rocks one against another, or the bottom and sides 
of valleys, forming sand or silt, that subsequently 
was carried down by a glacial river and deposited 
either in a lake or sea, at or near the mouth of a 
river. Such sands, when afterwards raised to form 
dry land, if in sheltered situations, would in time 
be clothed with vegetable mould ; but if in exposed 
situations, they would be wafted hither and thither 
by every gust of wind, forming the ridges and hil- 
locks known as Sand-dunes (Celtic, doon, hill). 

At or near the mouth of most of the valleys in 
Ireland, which in prehistoric times were occupied 
by ice-streams, whether inland or on the seaboard, 
these accumulations of sand are found. In the plain 
of Limerick, at Killonaa, opposite the mouth of the 
valley called Glencoloo, these sands have been 
proved to be over 200 feet in thickness. 

f. Bergmehlj Mountain-meal. — An exceedingly 
fine earth, covering extensive tracts of coun- 
try in Sweden, composed of microscopic sili- 
ceous shells, said by T. Bymer Jones to be 
due to a lake deposition. 

d. Guano. — Accumulations of animal excrement 

and remains ; more or less compact ; some- 
times semi-crystalline ; very fetid ; yellow, 
brown, or blackish-brown in colour. 

e. Soil, Vegetable Mould, earthy, sandy, or peaty. 

— Due to the combination of meteoric action 
with vegetable growth and decay, along with 
the work of certain am\xisX&« 
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Any portion of the surface of the ground, if de- 
prived of its vegetable soil, unless subject to ex- 
tremes of heat or cold, or some such obstructive 
action, will in time regain its coating of soil. At 
the first, meteoric action disintegrates and amelio- 
rates the surface, to prepare it for the growth and 
decay of vegetables ; after which, as pointed out by 
Darwin and others, the operations of earthworms, 
ants, and such-like, accelerate the formation of soil. 

Local Names for some Wine-growing Soils. 

Albarizo (Sicily), a yellowish- whitish chalk-soil, 
consisting of lime, argil, and oxide of iron; 
an absorbent, spongy substance, loose, always 
fresh and open, not caking. Barro (Sicily), sand 
mixed with a clayey earth and gravel. Arena 
(Sicily), sand on which the vine thrives well and 
produces abundantly, but the grapes make a thin 
wine. Bugeo (Sicily), a blackish aggregate of clay, 
vegetable earth, and gravel. Pedra Holla (Madeira), 
soft rock-debris, which never becomes a fine mould, 
but is generally in a crumbly state, like small coal ; 
in this surface-deposit the vines are planted. 

Note.— All rocks, whether tenacious, like granite, grit, lime- 
stone, and the like, or fragile, like drift and the other surface 
accumulations, weather more or less freely when exposed to the 
atmosphere. If circumstances allowed such weathered portions 
to remain, a soil of a greater or less thickness would gradually 
form. In many localities, however, the detritus, as fast as it 
is formed, is carried away either by wind or rain and rivers, 
while in most other places more or less is removed prior to a 
protecting envelope being formed by the growth and decay of 
vegetation ; and even after the envelope is complete, some of 
the earth, continually being brought to the surface by earth- 
worms and the like, will be removed by wind and water. 

f. Meteoric Drift, Clay, Sand, Gravel, and Shingle, 
Meteorites. 
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Under peculiar circumstances, in some localities, 
surface rocks that can scarcely be classed with soil, 
are formed by meteoric abrasion ; shaly slates, some 
limestones, and certain ingenite rocks weather into 
clays ; arenaceous and some ingenite rocks will pro- 
duce sands, while certain limestones, conglomerates, 
breccias, and the like, weather into a coarse shingle 
or gravel. Meteorites in a few places, as in Green- 
land, form surface deposits. 

Note. — In Brazil, Agassiz and others have noted the vast 
thickness of meteoric drift formed in situ by extreme heat ; 
while in Ireland, in many places on the extensive crags or flats 
of carboniferous limestone, a coarse shingle, more or less angular, 
is formed by the weathering of the rock. 

g. Ice may be compact, granular, fibrous, or 
laminated. 

Firn, or Neve, is the accumulation above the 
€t snow-line," which becomes consolidated into gra- 
nular ice. Glacier ice is indistinctly granular, with 
its lamination more or less contorted or even 
effaced. Ice that forms in crevasses is compact, 
while Cave ice may have interstratified beds of sand 
in it. 
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Turner, Mansfield 24 

Unwin, W. C 46 

Vincent, John 19 

Voelcker, Prof;, F.C.S 47 

Waite, 8. C 21 

Walford, Bev. E 25 

Walker, C. V., F.B.S 43 

Whitley, N., OE 46 

Williamson, Prof., F.B.S 39 

Winn, J. Jo.., BIL.ij. ..................... 33 

Wood, Jno., F.B.C.S. 37 

Zander, Dr. A 33 

Zerffi,Prof. 30 
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A CATALOGUE OF BOOKS 



ROBERT HARDWICKE, 
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Sowerby's English Botany: 

Containing a Description "nil Life-sisB Drawing of every I'ntish 
Plant. Editsd and brought up to rbv present standard of tsien- 
tific knowledge, by T. BoawsLL Stub, LL.D., F.L.S., 1c. 
With Popular Descriptions of the Uses, History, iind Traditions 
of eaoh Plant, by Mrs, Laneebtee, Author of " Wild Flowers 
Worth No tine," "The Rritiah Ferns," &c. The- Fi cures by 
J. E. Sowekbt, Jahes SoWEBny, F.L.S., J. De C. Koivlhey, 
F.L.S, and J. W. Salter, A.L.S. 



»■>«■(']■: i;,-'k Encliili botany.- whun finished. Hill be elbaus 


ngover'the^'S' 






















ledgeu lo contain a figure of every wil<l flower indigenous t 


these isles."— We 


"WD be the most complete Flora of Great Britain ever 


rough! out. Thin 



angeriH-nt ami ihvisions of every pi 



tribute* a; 



motion, tin; is the ttamlarj vort on llotanj'. ami indispensable 



—Itbutmtit New 






"»* Subscribers to this great No.Uoo.».\ VwtaVdcn^ixraq « 
at any time without buying all tAie ViacY nvm&iera W. «o.»«. 
Prospectuses and Spgcirciena gratia. 
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Sowerby's 

Aconite 

Alyssums 

Anemones 

Awlwort 

Banebury 

Barberry 

Barrenwort 

Bearsfoot 

Buttercup 

Cabbages 

Caltrops 

Candytuft 

Celandines 

Charlocks 

Coleseed 

Colewort 

Columbine 



Botany, Voitame 1 contains 



Coralwort 

Corydalises 

Cresses 

Crowfoots 

Cuckoo- flower 

Earth8moke 

Figwort 

Fllxweed 

Fumitories 

Gilliflowers 

Headwark 

Hellebores 

Horseradish 

Hutchinsia 

Jack-by-the~hedge 

Kingcup 



Ladies' Smocks 

Larkspurs 

Lilies 

Madwort 

Marigold 

Mayflower 

Monkshood 

Mousetails 

Mustards 

Nailwort 

Nasturtiums 

Navews 

Old man's beard 

Pasque flower 

Peony 

Pepperworts 



Pheasant's eyes 

Poppies 

Radishes 

Rape 

Rockets 

Rues 

Scurvy grasses 

Speaxwort8 

Stocks 

Toothwort 

Traveller's joy 

Turnips 

Wallflowers 

Whitlow grasses 

Woad 

Wolfsbane 



All the Plants ranked under the orders Ranunculacese, Berberidacese, 
Nymphseaceae, Papaveraceae, and Cruciferse. 

Sowerby's English Botany, Volume 2 oontains the 



Aaron's beard 


Cyphel 


Pansies 


Spindle tree 


Alder 


Dyer's weed 


Pearl worts 


Spurreys 


All-seed 


Flaxes 


Pinks 


Stitchworrs 


Balsams 


Fuller's herb 


Purslane 


Storks' bills 


Bladder-nut 


Heartsease 


Ragged Robin 


Sun dews 


Bruisewort 


Herb Roberts 


Red rot- 


Sun rose 


Buckthorns 


Holly 


Rocket 


Sycamore 


Campions 


Limes 


Rock roses 


Tamarisk 


Carnation 


Limewort 


Rose of heaven 


Tutsan 


Catchflys 


Lychnis 


St. John's worts 


Violets 


Chiokweeds 


Mallows 


Sandworts 


Water blinks 


Claytonia 


Maples 


Sea heath 


Waterworts 


Corn cockle 


Mignonettes 


Soapwort 


Wild Williams 


Crane's bills 


Milkworts 


Sorrels 


Yarr 


Cuckoo flower 


Moenchia 







All the Plants ranked under the orders Resedaceae, Cistacese, Vio- 
lacesB, Broseracese, Polygalacese, Frankeniaceae, Carophyllaceaa, Por- 
tulacaceae, Tamaricese, Elatinaceae, Hypericaceee, Malvaceae, Tiliaceae, 
Linacea?, Geraniacese, Hicineae, Celastraceae, Bhamnacese, Sapindacece. 

Sowerby's English Botany, Volume 3 contains the 



Agrimonies 

Apples 

Avens 

Beams 

Birdsfoots 

Blackberry 
Blackthorn 
Bramble* 



Burnets 

Cherries 

Cinqnefoils 

Cloudberry 

Clovers 

Cotoneaster 

Dewberry 

Dropwort' 

Eglantine 

Fenugreek 

Furzes 



Gean 

Gorse 

Greenweeds 

Hawthorns 

Honcystalks 

Ladies-finger 

Lady's mantles 

LAqruaiicfi 
Lucerne* 
MarVgrass 



May 

Meadow-sweet 

Medicks 

Medlar 

Melilot 

Mountain.ashes 

Nonsuchs 
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Sowerby's English Botany, Volume 8 (continued) contamethe. 



Plum 

Qaeen of the mea- 
dow 
Raspberries 
Rest-harrows 
Roebuck-berry 
Roses 



Saintfoin 

Service-trees 

Shamrock 

Sibbaldia 

Silver-weed 

Spii sea 

Strawberries 



Sweetbriars 

Tares 

Tongue under 

tongue 
Tormentils 
TrefoUs 



Vetcbes 

Vetchlings 

Waxen wood 

Whins 

Whitebeams 

Whitethorns 



All the Plants ranked under the orders Leguminiferse and Rosaces*. 

Sowerby's English Botany, Volume 4 contains the 



Alexanders 


Earth-nuts 


Isnardia 


Pennywort 


Angelicas 


Elders 


Ivy 


Purslane 


Anise 


Eryngo 


Lamb's-lettuees 


Rose-root 


Astrantia 


Evening primroses 


Linnaea 


Samphires 


Bald-money 


Fennels 


Livelong 


Sanicle 


Bay, rose 


Golden moss 


London Prides 


Saxifrages 


Bedstraws 


Gooseberry 


Loose strife 


Scabiouses 


Bladder-seed 


Goosegrass 


Lovage 


Squinancywort 


Bryony 


Goutweed 


Madders 


Stonecrops 


Caraways 


Grass of Parnassus 


Mare's tail 


Stoneworts 


Carrots 


Grass, poly 


Mastjerwort 


Sulphur-wort 


Celery 


Guelder-rose 


Meal tree 


Teasels 


Cheese-rennet 


Hare's-ears 


Milfoils 


Thorough-wax 


Chervils 


Hartwort 


Mistletoe 


Tillsea 


Cicely 


Hemlocks 


Moschatel 


Valerians 


Coriander 


Herb, Bennet 


Mugwort 


Venus's comb 


Cornel 


Herb, Gerard 


Navelwort 


Wayfaring tree 


Currants 


Hog's fennels 


Nightshades 


Willow herbs 


Danewort 


Holley, tea 


Orpines 


Woodbines 


Dogwood 


Honeysuckle 


Parsleys 


Woodruffs 


Dropworts 


House-leek 


Parsnips 





All the Plants ranked under the orders Lythracese, Onagracese, 
CucurbitaeesB, Grossulariaoe®, Craasulacese, Saarifragace®, Umbelliferse, 
Araliacesc, Cornacese, Loranthacese, Caprifoliacese, Rubiacese, Valerian- 
acese, and Dipsaceae. 



Sowerby's English Botany, Volume 5 contains the 



Aster 

Blue-bottle 

Burdocks 

Bur-Mary golds 

Butter-bur 

Cat's Ears 

Chamomiles 

Coltsfoots 

Corn-flower 

Cotton- weed 

Cudweeds 

Daisy 

Dandelions 



Elecampane 

Everlastings 

Feverfew 

Fleabanes 

Fleaworts 

Galin»oga 

Goats-beards 

Golden-rods 

Goldylocks 

Groundsels 

Hawk-bits 

Hawks'-beards 

Hawkweeds 



Heliotrope 

Hemp-agrimony 

Inula 

Knapweeds 

Lettuces 

Leopards'-banes 

Marigold 

Mayweeds 

Mugwort 

Nipple-wort 

Ox-eye 

Ox-tongue 



Salsify 
Samphire 
Saw-worts 
Sneeze-worts 
Southernwood 
Sow-thistle 
Spikenard 
Star-thistles 
Succorys 
Tansy 
Thistles 
. Wanxy<K<ya<&s> 



AU the Plants ranked under tY*a ottet OsBXtf 5 * 4 ***' 



8 Robert Hardwicke, 192, Piccadilly. 

Sowerby'g English Botany, Volume 6 contains the 



Andromeda 

Arbutus 

Ashes 

Azalea 

Bartsias 

Bearberrys 

Belladonna 

Bell-flowers 

Betonys 

Bilberrys 

Bindweeds 

Bird's -nest 

Bitter-sweet 

Bleaberry 

Bos bean 

Broom-rapes 

Brooklime 

Brown-rapes 

Brownworts 

Buck beans 

Bull-dogs 

Bullock's-wort 



Bunny 

Butter-and-eggs 

Canterbury-bell 

Centaury s 

Cicendias 

Convolvulus 

Cow wheats 

Cranberry 

Devale 

Dodders 

Euphraisie 

Eyebrights 

Felwort 

Figworts 

Fleullins 

Foxglove 

Gentians 

Hag-taper 

Hare-bell 

Heaths 

Heather 

Henbane 



Henne-belle 
Hig taper 
Jacob's ladder 
King's- taper 
ling 
Lobelias 
Louseworts 
Menziesias 
Moneywort 
Monkey-flower 
Mother - of - thou- 
sands 
Mudwort 
Mulleins 
Nightshades 
Pennyweed 
Periwinkles 
Primprint 
Privets 

Rabbit's-month 
Kampions 



Rosemary 
Sheep's-bit 
Snapdragons 
Speedwells 
Straogle-weed 
Strawberry-tree 
Tea-plant 
Thorn-apple 
Throat- wort 
Toadflaxes 
Tooth- wort 
Torch-blade 
Valerian 

Venus's looking- 
glass 
Vervian 
Violet 

Whortleberry 
Witches' thimbles 
Winter-greens 
Yellow-rattles 



All the Plants ranked under the orders Campanulacese, Ericaceae, 
Jasminacese, Apocynaceae, Gentianaceae, Polemoniacese, Convolvula- 
cea?, Solanaceae, Scrophulariacese, Orabanchacese, and Verbenacese. 

Sowerby's English Botany, Volume 7 contains the 



Alkanets 


Comfreys 1 


Knawels 


Pimpernels 


Amaranth 


Cowslips 


Lavenders 


Plantains 


Archangel 


Creeping Jenny 


Loosestrifes 


Primroses 


Balms 


Cyclamen 


Lungworts 


Rib- grass 


Basil 


Dead-nettles 


Mad wort 


Ruptureworts 


Betony 


Forget-me-nots 


Marjoram 


Saltwort 


Bladderworts 


Germanders 


Mints 


Skull-caps 


Borage 


Gipsey worts 


Moneywort 


Sea lavenders 


Brook-weed 


Gromwells 


Motherwort 


Self-heal 


Bugles 


Ground ivy 


Nettles 


Strapwort 


Buglosses 


pine 


Oxlips 


Thrifts 


Butterworts 


Hemp-nettles 


Oyster-plant 


Thymes 


Calamints 


Horehounds 


Pennyroyal 


Water violets 


Chickweed 


Hounds' tongues 


Peppermint 


Woundwort 


Clarys 


Illecebrum 







All the Plants ranked under the orders Labiatse, Boraginaceae, Len« 
tibulariaceae, Primulacese, Plumbaginaceae, PlantagiDacese, Parony- 
nhiacese, and Amarantaceae. 



Sowerby's English Botany, Volume 8 contains the 



Alder 
Allgocd 
Asarabaca 
Aspen 
Beech 
Beet 

Ttiffhaa 

'orts 



Bistorts 


Elms 


Junipers 


Box 


Fir 


Knotgrasses 


Buckthorn 


Goosefoots 


Mercury 


Buckwheats 


Hazel 


Mezereon 


Chestnut 


Hemp 


Myrtle 


Crowberry 


\Hop 




Docks 


\ Hornbeam 


Dog's mercuryB 


\ HorawfKU 



Riilil:nT llAHinviCICK, JSI2, Pit-rnrftliii. 



Sowerby's Englirii Botany, Volume 8 f 



All the Plaati ranked and .:r the orders Chenopodinceip, 

CL-a-, Kleji.inacen-, Tliyirn-l . SaiitnliCL-iiv, Aristoloebraca. 

trace*, EuphiibiaivM', CaJliu-idisoeai, Ceratophyllaceas, I 
Amaatifera, and Cuaiferra. 

Sowerby's English Botany, Volnme 9 oontnina las 



5lygon»- 
Eaipe- 

sscali 



Lilly'- :-'i|.|i-r 

LeeH ! Smm'rilia""" 

T, l-i ■ . Vi-;...'. • . l.M.ii. ■ 

ce:v, N:ii -nj =■ ■■■'■-[.', Alssiiiiu;!;;;-, [lyilriicii'iriilju^ii;, Ord:iJttceie, Iridce- 
ceie, A [ nary Hid acta-, Diascoriacetc, aad LiliaeeiB. 

Sowerby'a English Botany, Volume 10 contains the 









.■"■■ii Oram 

Ruck ttrfgs 

l-iirvHS*!!,,.. 
Men Si'ilsri- 



Grey Hedge 

■ . ■ ! ■■ :.-, 
Axillary Sedge 



AaJxll Ftants ranked nnder the OiAev* Saunaee* * 
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Sowerby's English Botany, Volume 11 contains the 



Alpine Grasses 
Barley Meadows 
Bent Grasses 
Bog Hair Grass 
Bristle Grasses 
Brome Grasses 
Canary- Grass 
Cocks'-foot Grass 
Cord Grasses 
Conch Grasses 
Creeping Grasses 



Cat-Grass 
Darnel 
Dog's-tail Gi 
Fesqae Grasses 
Finger Grass 
Fox -tail Grasses 
Hair Grasses 
Hard Grass 
Hares'-tail Grass 
Heath Grasses 
Holy Grass 



Lyme Gra«s 
Marram 
Mat Graf s 
Meadow Grasses 
Melic Grass 
Millet Grass 
Moor Grass 
Nit Grass 
Oats 

Oat Grass 
Panic Grass 



Quaking Grass 
Reeds 

Ribbon Grass 
Rye Grasses 
Small Reeds 
Timothy Grasse 
Vernal Grass 
Wall Barley 
Whorl Grass 
Yorkshire Fog 



All the Plants ranked under the Order Gramraacese. 



Sowerby's English Botany. 



The Prices cf ike Volumes «re : — 



Bound cloth 


Half morocco Morocco elrgaal 


£. 8. 


d. 


£. s. d. 


£. 8. d. 


... 1 18 


.. 


2 2 0.. 


2 8 6 


. .. 1 18 


.. 


. 2 2 0.. 


.286 


... 2 3 


. 


.270. 


. 2 13 6 


... 2 8 


.. 


2 12 .. 


, 2 18 6 


... 2 3 


. 


.270. 


. 2 13 6 


... 1 18 


. 


. 2 2 0.. 


2 8 6 


... 1 18 


.. 


2 2 0.. 


.286 


... 2 13 


. 


. 2 17 . 


3 3 6 


... 1 18 


.. 


2 2 0.. 


.286 


. .. 1 18 


.. 


. 2 2 0.. 


2 8 6 


. .. 1 13 


. 


. 1 17 .. 


2 3 6 


£22. 8s. in 


i cloth 


; £24. 12*. in 1 


mlf morocco; 



Vol 1. (Seven Parts). 
Vol. 2. ditto 
Vol. 3. (Eight Parts). 
Vol. 4. (Nine Parts) . 
Vol. 5. (Eight Parts). 
Vol. 0. (Seven Parts). 
Vol. 7. ditto 
Vol. 8. (Ten Parts) . 
Vol. 9. (Seven Parts). 
Vol.10. ditto 
Vol. 11. (Six Parts) . 



and £28. 3s. 6d. whole morocco. 

Every Known Fern. 

Synopsis Filicum ; including Oamundaceae, Schizseaoeee, Marat 
tiaceoe, and Ophioglossacese, accompanied by Figures representing 
the essential characteristics of each Genus. By the late Sir W. J. 
Hooker, K.H., and John Gilbert Baker, F.L.S., Assistant 
Curator of the Kew Gardens. Price £1. 2s. 6d. plain ; £\. 8b. 
coloured by hand. 

This is the cheapest and most complete book which describes all the Farm 
throughout the world. So full and clear are its details that anybody who will 
take the trouble to master a few botanical terms can with certainty name any fen 
he may meet with in any part of the world, whether growing wild or under col* 
tir&tion in garden or hothouse. 

"Sir \V. Hooker began collecting & Fern UeTYrarVcm. va \%\\. ^«t\XA&«t»dy 
"t enthusiastic and illustrious botanist had, a&Yv\&\ite trtxwrcetaAx^ %&?v*Mgi 
> positions he occupied— first aa Prote&sot ot "Botany tk Qte»rat, «x&^tae&, 
«otor ot the Kew Garden*— vere made the mo* ci, xwfc ^^VS *»*£* 
Jmcter which madehhpupua and trYextd% n,\1\^ w^tte,^ *. ^* 



t mwuin (or the students, cultivators, mnd 

Ferns, British and Foreign. 

Their History, Organography, Classification, Nomenclature, and 
Culture, w.ili Dimtitiaoi piiMwing which are the best iidajilwl for 
the Hothouse, Greenhouse, Open Air Fernery, or Wardian Case. 
With an Index of Genera, Specie*, ami Hvnorivm.J. By JOHJi 
Smith, A.L.S., late Curator of the lio.y.d I ianltiis, Kew. With 
250 Woodcuts. Crown Svo. doth, fully illustrated, price Cs. 

The Fern Collector's Alhmn. 

A descriptive- Fiilk. ['■■: the r^..-pLioii of Natural Specimens ; con- 
taining on the right -hand page a description of each Fern printed 
in colours, the opposite page being left blank for the collector to 
affix tho dried specimen : foi'ming, when filled, an elegant itnd 
complete ci.lleijti'.ij nf this interesting family of plants. Hand- 
somely hound, priie One ( i nines, size ll;j in. by *}, in. A Large 
Edition, siaa 174 '°- by il in,, without descriptive Letterpress, 
One Guinea. 

The British Ferns. 

(A Plain and Easy Account of). Together with their Classifica- 
tion, Arrangement of Genera, SMiieinie. mid functions, direetiona 
for out-door and in-door Cultivation, &e. By Mrs. LlNEESTIB, 
Fully illustrated, price 4s. coloured by hand ; 2b. 6d. p' 

The Flora of Middlesex. 






A Topographical and Historical Account of the Plants found in I 
Connty : with Sketches of its Physical Geography and Climate, 
and of the progress of Middlesex Botany during the laat three 
Centuries. By Henhy TbijIev, M.E. (Bond .), F.L.S., Botanical 
Department, British Museum, arid Lecturer on Botany, St. Mary's 
Hospital: and WiijjaM T. TiiistELto^ Oit\i,V^.N..,\s*.'a insist 
Student, Cbrfetfe Church, OniuvA; Yito« lA " & " i f™*i^Si 

Royal Agricultural QoUaga, Quwmestarc, ^VCa^ ^m** 81 - ™* 

District*. Crown 8vo, cloih, piroe Via. «A- 
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The object of this book is to give a complete and accurate catalogue of the 
plants which have at any time been recorded to grow in Middlesex, either as 
natives or in a more or less completely naturalized state ; to indicate the special 
localities where they have been found, and to trace the history of their discovery. 
The existence of many of these is attested only by records in 6carce or little- 
known books, or by the original specimens preserved in old collections. 

" A carefully and conscientiously compiled volume. . . . The authors have done 
their best to render it complete and useful to botanists. The biographical and 
historical notes and the diligent research displayed amongst scarce publications 
and British Museum manuscripts, render it manifest that the authors have been 
engaged in a labour of love, and in a sympathetic record of the scientific diligence 
of not a few unremembered but most devoted botanists. . - . " — Athenaeum. 

" So many tastes and interests are catered for in this volume, that our authors 
are sure to get full meed of praise and thanks from all sorts and descriptions of 
plant-lovers, and we too are happy to aid in the general chorus."— Gardener? 
Chronicle. 

The London Catalogue of British Plants. 

Published under the direction of the London Botanical Exchange 
Club, adapted for marking Desiderata in Exchanges of Specimens ; 
for an Index Catalogue to British Herbaria ; for Indicating the 
Species of Local Districts ; and for a Guide to Collectors, by 
showing the rarity or frequency of the several species. Second 
Edition, 8vo. sewed, price 6d. 

Wild Flowers worth Notice. 

A Selection from the British Flora of some of our Native Plants 
which are most attractive for their Beauty, Uses, or Associations. 
By Mrs. Lankester. Illustrated by J. E. Sowerby. Fcp. 8vo. 
cloth, coloured by hand, price 4s. 

" We could while away a long summer day talking of the pleasant things sug- 
gested by this little book. Although all intelligent persons cannot become bota- 
nists, not to know the wild flowers of our country is to be ignorant both of our 
country and ourselves. And this little book will, as a pocket companion during; 
holiday rambles— the descriptions and plates being both good— destroy this igno- 
rance in reference to at least a hundred plants. After mastering it. the student 
will be not a little astounded at his own learning, when he surveys it in the syste- 
matic chapter of contents."— Athenaeum. 

Microscopic Fungi. 

(Rust, Smut, Mildew, and Mould). An Introduction to the Study 
of Microscopic Fungi. By M. C. Cooke, Author of "The British 
Fungi." Fcap. 8vo. nearly 300 coloured Figures. 2nd Edition, 
with Appendix of New Species, price 6s. 

" There is a thoroughness about Mr. Cooke'6 writings which always makes his 
communications welcome. He is not content to gather information from cydo- 
pasdias, classify and adapt, and then g>\eaneN»^oxvcv\ot\v^v\\wv^oJ^^«ahfflB. 
*>» the contrary, he strikes out a new course ci sXwfrj > wcA «Stex *. XvtaBtSsro 
'~se of analysis, produces an entirely otigvuiY vjotV, ot« w^VvScvtskRbJs 
8 kind had been before attempted."— Wesleyan Tunc*. 



The British Fungi. 

(A Plain and Easy Account of). With especial reference to tha 

Esculent and o;.in-i- Economic Species. Ily II. C. Cooke. New 
and revised Edition, with Coloured Plates of 40 Species. Fcp- 
price 6a. 

"Aveij' readable volirnui mn -n ! Ii^ lii'vi-t rui.l Inst -Lir.-rnilv iiiukTst.-Kjil rin 1 
of plhnts. For ]i:i["iNir jnuji ;-i'- Ijic burjk c>i]!d ],■■! li.ivc Ij..-..i (letter doue.'" — 



Mushrooms and Toadstools: 

How to Distinguish easily the Difference between Edible and 
PoiBonons Furi.ni ; wit.li two krjie sleets, containing Figures of 
28 Edible [.ml Hi i'oi*.-iiiini3 species, drnwo the natural size, and 
coloured from living specimens. By Worthington G. Smith, 
F.L.S., 4c. In sheets, with book, price 6s. ; on canvas in cloth 
case for pocket, Ids. 6d. ; on canvas, with rollers and varnished, 
for hanging up, 10s. 6d. 
"Before the appearance ut Mr. Smith'- l! ir.1t ■iraiwlv mure than three ur four 
kinds were freely acci'i-li'i! by lun'l'.'iil i-.juhs. We iiav,. n->»- before us the list of 



■e li-tL-iy partaken, with the most ei 



The British Reptiles. 

A Plain and Easy Account of the Lizards, Snakes, Newts, Toads, 
Erogs, and Tortoises indigenous to Great Britain. By M. C. 
Cooke, Author of "The British I'ungi," &c. Foau. 8vo. oloth, 
fully illustrated, 4s. plain ; 6s. coloured. 



I Easy 



British Mollusks; 

Or, Slugs and Snails, Land and Fresh-water. A Plain and 
Account of the Land and Fivsh-wrrlur M "Husks of I i rent I'riiuin, 
containing Descriptions, Figures, and a Familial Account of the 
Habits of each Species. By Ralph Tate, F.R.G.S. Fcap. Svo. 
oloth, fully illustrated, 4s. plain ; Us. coloured. 

Schleiden's Principles of Scientific Botany. 

Or, Botany as an Inductive Science. Translated by Dr. LaW- 
kesteh. Hundreds uf Woodcuts, and G pages of Figures, beauti- 
fully engraved ou Steal. Denvj SWo. yiictYf " 
Every Botanical 



A Manual of Structural Botany. 

By M. C. COOKE. New Edition, witb Chemical Notation. IUaa- 
trated by more tliau 200 Woodcuts, prioe la. ; bound, 1b. 6d. 

" Condensed jet dear, comprehensive but brier." — Qlobe. 

'• We are confldentlj able to recommend the UttlS volume (o public favour, its 

A Manual of Botanic Terms. 

By M, C. Cooke, Now EJition. Greatly en I argeil ami including 
the recent Ternto logical terms. With mare than 300 illustrations. 



The Collector's Handy-Book of Alg», Diatoms, 
Desmicls, Fungi, Lichens, Mosses, c. 

With Instructions tor their Preparation and the Formation of an 
Herbarium. Translated and Edited by the Uev. \V. W. Sfickb. 
M.A. With 114 Illustrations. Fop. Svo. cloth, price 2b. 8d. 

e thanks of all amateur naturalLnte, 
mited amount of money to expend 
nn tneir zavounie pursuits, ine practical nill!^ far collecting, mouutin!.". anri 
pre-i.THiii:, avr s,i .■mil.'iI mi, I ilIi.llliIiih thai c L i »"■ -L" ■ i" ! C-J L 1 1 r iT.i desire no better 

Economic Products from the Vegetable Kingdom. 

Arranged iui,i^r their rts[ici.T.ive Natural Orders, with the Names 
of tbe Plants, and their parts used in each case. Demy Svo, 
pries la, fid. 

Collection Catalogue for Naturalists. 

A Ruled Buck, tor keeping a permanent record of Objects in any 

branch of Natural History, with Appendix for recording mterss- 

ting particulars, ;mi-i k'twreil pages for general Index. Strongly 

bound, 200 pages, 7*. 6d. ; 30O pages, 1 0b. ; ami 2s. 6d. extrn for 

every additional 100 pages. Working Catalogues, Is. 6ii. aach. 

A really fimd cattlne/iie, upon a simple and inexpensive plan, ha? long been a 

desideratum with naturalists and collectors. Few win originate or preiwre a 

catalogue (or themselves, and it Is a frequent iniftirnl reuvet, that large and 

such a liistory. Ainim, limv iiisiiy iial 'irah-ts ,«-:• tliruNsri I-.I ■.-. enriehcl with 

---" ■■■■!■ ■ ■ ■ ■ .::.■.,■■■:.,, 

dies with tliem, for they leave behind them no record with their eolloctiimi. »Tni- 
. ■ . . 
couchologists, or mineral ogists- 

ruled and iirintcd form of catalogue, there I* a ruled and 
, an Index lettered vu\ r*uen. Tt* 

.■,,,: ..;... ./..' .... ',;.'. ...,.■. . ■..■..■■,.-.■,■■. ..-..■.■.-. .■.■.. ■< 

) the contents of. the Catalogue. 
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Botanical Labels, 

(A Series of.) For labelling Herbaria adapted to the names in 
the London Catalogue of Plants and the Manuals of Professor 
Babingtou and Dr. Hooker, with extra labels for all new species 
and varieties recorded in the recent volumes of the Journal of 
Botany, and the Eichangc Club Reports. By John E. EOBSON. 
With Index. In all S5IG labels, like specimen. Complete, Price 5b. 





VIOLACE^. 




Viola Iactea, Sm. 


Cream-celt. 


ured Violet. —Haifa, E. England. 


Loe. 




Tzx. 


| | Col. 






The Preparation and Mounting; of Microscopic 
Objects. 

By Thubab Da vies. F cp . doth, price 2a. 6d. 



with very simple aiipllfli 



Tliey will, 

HK'|{ till ■ Tllf l']C|>,iratLLHI 

.iijylin done 



Half-Hours with the Microscope. 

Ey EdwiST LaNKBstee, M.D., F.E.S. Illustrated by 250 Draw- 
ings from Nairn's ly Tottes West. 



Half an hour on Structure. I Half an huiir at the Pond-side. 

Half an hour in the Garden. Half an hour at the Sea-aide. 

Half an hoar in the Country. | Half an hour In-doors. 
Appendix. — The Prepar.iii.m fin.! Mimuiing of Objects. 
Third Edition, much enlarged, with full description of the varioua 
parts of the Instrument, price 2s. Sd. pliin ; is. coloured. 




Hardwicke's Science-Gossip : 

A Monthly Medium of Interchange and Cor , 

dents and Lovers of Nature. Munthly, id. ; Annual Volume, I 

cloth, price Si. See pages 56 to til. 

At Home in the Wilderness : 

Being Adventures and Experiences in Uncivilized Regions, in 
which it in shown where and when to encamp ; how to equip and 
manage a train of pack mules ; break, gear, and saddle wild horses; 
cross streams, bnild log shanties, trenail it niFi,, dig nut a canoe or 
build it with hark or hide, manage dog sleighs, tramp on snow 
shoes, &c. By J. Keast Lord, late of the British North American 
Boundary Commission. Crowu 8vo. cloth, price Gs. 

In the Plain and on the Mountain. 

A Guide fur Pedestrian, jiiut M-iimi-in Tmirists in the Plain and on 
the Mountain. By ChaMLES BoNEtt, author of "Chamois Hunting 
in Bavaria," "Forest Creatures," &o. With illustrations of dress 
requisites, &c. Ecp. 8vo. prica 2s. 
■■ a little boob whit-h eompresses Into aver? small space a great ileal at good 



The Book of Knots. 

Hlustrated by 1 72 Example*, shuwi 
Knot, Tie, and Splice. Price 3b. ( 



admirable b 



Old Bones ; or, Notes for Young NaturalistB. 

By the Rev. W. S. Stuqnds, Rector of Pendock, Author of 
•'Stones of the Valley," Ac. With References to the Typical 
Specimens in the British Museum. Second Edition, much im- 
proved and enlarged, fully illustrated, fcp. 8vo. price 2s. fld. 
'■Ttie plan pursued by Mr. Syiriuuils is a very simple cue. lie adopts tie claisl. 



fates on the Geology of North Stoeros&afc. 

By Charlotte Kyton. Now ready, Sep. iia. c\a&,\i™ 
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Geological Stories; 

A Series of Autobiographies in Chronological Order — Being the 
Autobiography of — A Piece of Granite ; A Pieca of Quartz ; A 
Piece of Slate ; A Piece of Limestone ; A Piece of Sandstone ; 
A Piece of Coal ; A Piece of Rock-Salt; A Piece of Jat ; A 
Piece of Chalk ; A Piece of Purbeck Marble ; A Lump of Clay 
A Piece of Lignite ; The Crags ; A Bonlder ; A Gravel Pit. B' 
,T. E. Taylor, F.G.S., Author of "Half-hours at the Seaside,' 
ftc. Largo fcap. 8vo., fully illustrated, price ^*,^^ 

The Handy-book of Hock Names. 

ByG. H. Kinahan, of the Irish, Geological Survey, fcap. Bvo., 

On the Being and Attributes of the Godhead, 

Aa evidenced by Creation. By D.wro Nelson, M.D., Edinburgh, 
Author of "The Principles of Health and Disease," &a. Demy 
Svo., price 10b. 6d. 

The Applications of Geology to the Arts and Manu- 
factures. 

Six Lectures delivered before the Society of Arts. By Professor 
D. T. Ansteab, M.A., F.K.S. Fcap. Svo. cloth, illustrated, 
price is. 



1. Ontbc Formation of Natural Soils 


IT. On Mineral Materials (cimifnusd) : 


Ire Derivation from Kfclis, and on ihe 


Building Stones and Slates, ami Liicir 






of Minerals. 


-.mn.L- Kl i >'.'"!■ 'I .■■ :.'■ 1 ■ 


II. On Nainra 1 . T,. brHHsW 8 






V. On Stratified Deposits of Minerals, 








l)y Mining Operations, and on Mining 


of the Vicinity. 


>iitlK.i^ f'T Midi Deposits. 


111. 0:: Mitir-ml Material* lLS.nl Mi- 




llie Purposes of l'm,,Tr.|cti-ji Pin. lie 




and Incoherent Materials (Clays and 


traction of Metalliferous Minerals from 


-''\-hescieoeeof reoloej largely engager tliVattention of the public; bat per. 


-ium are frequently deterred front the at 


. . ■ ■ . 



writers dedicating their talent, to its exposition. Professor Ansted has supplied 

■ lioak which meets (lie public want The chapters relation I" ■■ 

geology have an especial hiH-rcs.1 r..:;- Iilt-huts . 1 ■ ■ 1 1. ill-.. wIk.Il uro deeply inti.rtji- 
ing and worthy of recommendation."— .Vm nf Iht World. 

importance. In tin- b* describe* t] ■::'■ ■ in. Hub eon 

■ 
economic purposes, especially in connection with the arts.' ■-■&..,(, A™.. 

Transactions of the Victoria, Isaftftoto 



Metamorphoses of Man and Animals. 



banges which Mammals, Eatrachians, Insects, 
Myriapods, Crustacea?, Annelids, and Zoophytes undergo whilst 
in the egg ; also the series of BCetuuorpboui which those beings 
are subject to in after-life. Alternate feneration, Partheno- 
genesis, and general Reproduction treated />i txtetUQ. With 
Notes, giving references to the works of Naturalists who have 
written upon the subject. By A. Dk QuatjiKI'ases. Translated 
by HKNBY Lawson, M.D. Crown Svo. cloth, price 6s. 
" We liave already acid enough to show that the e=say which Dr. I-awsnn h«« 
iiLlTlnJi:[-i'il t'l ti.s iii im English £arh in one which marks a new era In the history 
(if Embryotomy, and which present* tr> hoth iteuernl find scientific reader* infer - 



Science and Practice in Farm Cultivation, 

By Professor Bucksian, F.L.S., F.G.S. 
Contents : 

1. How toGrow Good RootCrops. 14. How to Grow Good Corn Crops. 

2. HowtoGrowt'iLiodfiraJhL'rous. 5. How to Grow Good HedgeB. 

3. How to Grow Good Clover 0. How to Grow Good Timber. 

Crops. | 7. Hnw to Grow Good Orchards. 

Fully Illustrated. Complete So One Volume, cloth, 7s. 6d. 

The Stream of Life on our Globe. 

Its Archives, Traditions, and Laws, as revealed by Modern Dis- 
coveries in Geology and Paleontology. A Sketch in Untechnioal 
Language of the Beginning and Growth of Life, and the Physio- 
logical Laws which govern its progress and operations. By J. L. 
Miltuk, M.R.C.S. Second Edition, crown JJyo, cloth, pp. 62*, 
price 6s. 

Contests : 

The Beginning of Life. Glance at the Laws of Life. 

England long, long ago. Life in the Blood. 

The First Dwellers on Earth. Life in the Nerves. 

The First Builders. Life of a Giant. 

The First Wanderers. Life of Men of Genius. 

The First Colonists of Sacred Influence of Smoking on Life and 

History. Race. 

The First Language. Life in the Stars and Planets ; or. 

The First Alphabet. '. Coloured Stars and their In- 

Tbe Battle of Life. habitants, &c &c. 

discoveries y„ gtoiogf, langni B e, and i.nv5iotoBl. 
"xatncai a,,,/ pfeftuviqnjh It has Hie meiil ot inspiring 
"rsreaiQ « manner to repel the ordinary leader."— •■-■ 



Country Cottages. 

A fierieH of Designs for an Improved Class of Dwellings for Agri- 
cultural Labourers. By John Vinoknt, Architect. With 
numerous Plane, Elevations, Ac. New Edition, folio, fully 
illustrated, price 12s. 

Photographic Optics : 

Including the Description of Lenses and Enlarging Apparatus. 
By D. Van Mokckhovejt, Ph.D. Crown Svo. cloth, with more 
than 20(1 illustrations, price Vs. 6d. 

Book I.— Photographic Lxkses. 
Preliminary Ideas. 
Kef taction of Light. 

Chromatics. jectives. 

Lenses. Employment of Photographic Ob- 

Aberrati»us. jectives. 

Book II. — Apfabatob t\ 
On the Negative intended 

largetnetit. 
Description of Apparatus 

largements. 

Theory of Formation of Enlarged Application of Heliostat i 

Image in Woodward's A pparatua. l&rging Apparatus. 

Imperfections of Woodward's Ap- Setting-up of Heliostat with En- 

paratus. Urging Apparatus. 

The Dyalitic Apparatus. Parallel Solar-Light Apparatus of 

Description and Setting up of Bertsch. 

Dyalitic Apparatus, and of all Indirect Enlargement by the Sun 

Apparatus for Enlargements, or by Diffused Light. 

Management of Enlarging Ap- Application of Artificial Light to 

paratus. Enlarging Apparatus. 

Half-Hours at the Seaside : 

Or, Hecrealions with Marine Objects. By J. E. TiiLOB, F.G.S., 
Author of " Geological Stories," &c. Small 8vo. with about 150 
Illustrations, price Is. plain ; 6s. coloured. 



Half an Hour with the WaTes. 

Half an Hour with Preparations. 

Half an Honr with Seaweeds. i Squirts. 

Half an Hour with Sponges. Half an Hour with 8es Urchins 

Half an Honr with Seaworms. | and Starfish. 

Half an Hour with Corallines. \ U.M an Wwk ^Mh.^Bn »y fe- 

Salf an Hour with the Jelly TUAt. \ H»M wtBrnt ^V^™»a*- 
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Half-Hours with the Telescope : 

Being a Popular Guido to the ITsc of the Telescope as a meant uf 
Amusement and Instruction. Adapted to in hi pensive Instru- 
ments. By E. A. Proctor, B.A., F.E.A.9. Ecap. 8vo. cloth, 
with Illustrations on Stone and Wood, price 2s. fld. 
Contents 



Half an Hour on Structure of 

Half an Hour with Orion, Leptts, 

Taurus, &e. 
Half an 11 our with Lyra, Hercules, 

Corvus, Crater, &.C. 



I in! fan Il.nir wii.li Bo. It --. Scoi'jiin, 

0| lirji.-hus, Sio. 
Half an Hour with Andromeda, 

Cygnus, 4 c. 
Half- hours with the Planets. 
Half-hours with the Sun, Moon, &c. 
not! and stone, and ojdoiut the celestial 
I,.- liir.ii i niijHl.i-v uifiy hr prolttablr «- 



I 



Hardwickc enjoys 50 good a reputntioD."—IJ»,iirul(ij Tima. 

Half-hours with the Stars: 

A Plain and Easy Guide to the Knowledge uf the Ccmatcllatiiin^ 
showing, in 12 Maps, the 1'oaitiun of the Principal Star-Groups 
Night after Night throughout the Sear, with Introduction and a 
separate Explanation of each Map. True for every Year. By 
Richard A. ProctOe, B.A., iUt.A.S., late Scholar of St. John's 
College, Cambridge, nod Mathematical Scholar of King's College, 
London ; Author of "Saturn and its System," " Hnli-honrs witi 
the Telescope,"" The Handbook of the Stars,'" " Sun- views of the 
Earth," &o. &c. Second Edition, demy 4to. price 5s. 
" Nothing so well calculated to give a rapid and thorough knowledge of the 
position of the stars in the Armament lias ever ::-.■:-. iI.tjkmi"- ■. ■ r 

The Astronomical Observer : 

A Handbook for the Observatory and the Common Telescope. 
By W. A. DaRBI, M.A., F.B.A.S., Rector of St. Luke's, Man- 
chester. Embraces 965 Nebula;, Clusters, and Double Stars. 
Boysl 8vo. cloth, price 7a. 6d. 
"1 think the design of the work has been well carried out. The catalogue 
will no doubt be very acccutalilc to the amateur observer dcsiiaus of obtain- 

lihraryot the regular obfser\tlary."—From'tlic Earl uf Rusk, K.P., F.R.S.,$C. 

Chamber and Cage Birds. 

Their Management, Habits, Diseases, Breeding, mm! Methods of 
Teaching (hem. Translated from the last, Gorouui Edition of Dr. 
Bichstein'a Cdsmber Birda, by "W. 1L. Sa\icv.»J.B. 15 m ttojum, 
by Geo. J. BAMHCBBT, Judge of SW* BVt4»,'D | »'W- ? ™' 1 »- u - 



Science and Commerce. 

Their Influence on our Manufactures. A Series of Statistical 
Essays and Lectures describing the Progressive Discoveries of 
BofjHM, tiie Advance of British Commerce, and the Activity of 
onr Principal Manufactures in the Nineteenth Century. ByP. L. 
SrMHONDB, Editor of Th: Jtiii'-iia! ■>/' A /./died Science, Honorary 
and Corresponding Member of Various Foreign and Colonial 
Societies. oOO pp. Fcap. 8vo. price 6a. 



Tin' In. Mistrial and Manufacturing; Uses 
The Progress of Science in the loth 
Tlic Cotton Manufacture ; 



Colonial Wools. 

The British Woollen Manufactun 



The Cattle Plague. 




With Official Reports nf tho International Veterinary Congresses, 
held in Hamburg, 1S63, and in Vienna, 1365. liy Joes Gamsei, 
Demy Svo. 660 pp. price 21b. 



Horse Warranty. 



A Plain and Comprehensive Guide to the Various Points to be 
noted, showing which are essential and which are unimportant. 
With Forms of Warranty. By Peter Howdbn, V.S. Fcap. 8vo. 
price 3b. 6d. 



Graceful Biding. 



i Pocket Manual for Equestrians. By S. C. W«a. WMa.'ft* 
lustrations. Fcap. Svo. cloth, price la. 64. 
in Me school, on the road, on the couiw, sb aiSOM •***■!■**■'•'""• 
bc/uralnaWe; and we heartily recommend \t."— Mwru-ng *•*• 
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One Hundred Double Acrostics. 

A New Year's Gift. Edited by "Myself." 16m<x cloth, price 
2e. 6d. 

Hardwieke's Elementary Books. Price Twopence 
each. 

Under the above title is presented to the jwblta a complete 
Library of Elementary Works adapted for the vne of th* people. 

Thousands of people at present skilled as handicraftsmen, and as workers in 
the various arts and sciences of life, plod on from day to day, with some vague 
notion that they can improve their own particular calling ; bat it generally ends 
in notiung, because they are ignorant of the fett principles of those law* which 
regulate the things in which they are enraged. It ie a rare ooeurrrsnce to meet 
with workmen who know anything beyond what they picked «p in their appren- 
ticeship, or obtained by imitating others more skilled than themselves. 

It will be the aim of Hawdwicket's Elementary Books to teach these first 
principles. 

No labour or expense will be spared to make the information of a thoroughly 
reliable character ; and where advisable, a free use of authentic illustrations will 
be brought to bear. 

" Hardwicke's series of ' Elementary Books of Science ' at present radndes 
Optics, Hydraulics, Hydrostatics, Geography, Chemistry, Mechanics, and the 
parts vary in price from twopence to sixpence. Each part is a very admkaMe 
epitome of the subject it treats, and there is more reliable information in any one 
of these little pamphlets of a few pence than there is in many a costly volume. 
The woodcuts are m outline, or only slightly shaded, and their wnhjet'lu are ex- 
ceedingly well selected." — London Review. 

NOW READY. 

Mechanics. 

Fully illustrated by nearly 100 cats. Two parts, 2d. each ; com- 
plete, 4d. ; bound in cloth, 6d. 

Hydrostatics. 

FuMy illustrated. Complete, 2d. ; in cloth, 4d. 

Chemistry. 

Three parts, 2d. each ; complete, 6d. ; cloth, 8d. 

Hydraulics. 

Fully illustrated. Complete, 2d. ; cloth, id. 

Optics. 

Fully illustrated. Complete, 4d. ; cloth, 6d. 

Pneumatics. 

Tufty illustrated, 2d. 
Otfor Works of a similar charaeLvr art iu preaaraJMm., wmL vaU £wril^ 
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Mackenzie's Educational Books; 

Intended fbr Schools or Self-instruction. 

ALREADY PUBLISHED. 

Mackenzie's Tables. 

Commercial, Arithmetical, Miscellaneous, and Artificers*. Cal- 
culations in Bricklaying, Carpentry, Lathing, Masonry, Paper- 
hanging, Paving, Painting, Plastering, Slating, Tiling, Well- 
sinking, Digging, &c. &c. Fractions and Decimals. Forms of 
Receipts and Bills. Calculations on Man, Steam, Railways, 
Power, Light, Wind, &c. Language and Alphabets. Calendar 
of the Church. Scripture Money, Principal Foreign Moneys and 
Measures. Geographical and Astronomical Tables, &c. &c. Com- 
plete, price 2d. ; cloth, 6cL 

Murray's English Grammar. 

Complete, word for word with the Shilling Editions. Price 2d. ; 
cloth, 4d. / 

Mayor's Spelling. 

With numerous Cuts. Price 4<L ; or, two parts, 2d. each. 

Walkinghame's Arithmetic. 

Same as the Half-Crown Edition. Price 4d. ; or, two parts, 2d 
each ; cloth, 6d. 

Short-Hand. 

With Phrases and Exercises, to gain facility in the use of all the 
characters, by which perfection may soon bo attained. Complete 
price 2d. 

Phrenology. 

Explained and Exemplified. Complete, price 2d. 

Bookkeeping. 

By Single Entry, with explanations of Subsidiary Books, being a 
useful system for the Wholesale and Retail Shopkeeper. Com- 
plete, price 2d. 
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Elements of Arithmetic. 



wl* Ti-.tice It especially ii 






MangnalTs Questions, Complete, Is. 

The Cheap Edition of this valuable School Bank is now read;. 
It baa been carefully revised and brought up to (be present time. 
It is well printed and strongly bound. 



Method for Teaching Plain Needlework in Schools. 

By a Laet, Price 2b. ud. Illustrated by Diagrams and Samplara. 
This useful method is based on iteps which are gredwil, welt drfined, and clear 



Oral Training Lessons in Natural Science and 
General Knowledge. 

Embracing the subjects of Astronomy, Anatomy, Physiology, 
Chemistry, Mathematii'nl rieiijjr.ijiijy. Natural Philosophy, the 
Arts, History, Development of Words, &c, intended for Teachers 
of Public Schools, and alao for Private Instruction. By 
H. BabnaRD, Principal of Lincoln's School, Minneapolis. Crown 
8vo. price 2a, 

Education and Employment of the Blind. 

y T. R. ArhitaqR, 

Institutions and Charities for the Blind 

In the United Kingdom (a Guide to), together with Lists of Book* 
and Appliances for their ase ; a Catalogue of Books published 
upon the subject of the Blind ; and a lArt. ol"Ei>t6\^& Imitations, 

Ac. By Mansfield Turkxb and Willum. "&*»«». Busq^o. 
price 3b. 



Dedicated by Express Permission to H.R.H. the PRINCE of WALES. 

The County Families; 

Or, Royal Manual of the Titled and Untitled Aristocracy of the 
Three Kingdoms. It contains a complete Peerage, Earonetage, 
Knightage, and Dictionary of the Landed Commoners of England, 
Scotland, Wales, and Ireland, and gives a brief notice of the 
Descent, Birth, Marriage, Education, and Appointments of each 
Person, his Heir Apparent m Presumptive, :i Record of the 
Offices which he hu held, together with his Town Address and 
Country Residences. By Kdwakd WaLKokd, M. A., late Scholar 
of BaUiol College, Oxford. 1,200 pages, 11,000 families. Pub- 
lished Annually. Price £'1. 10s. 
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By llie, mine A Hllioi; jmbliiietl annually, 

The Shilling Peerage, 
The Shilling Baronetage, 
The Shilling Knightage, and 
The Shilling House of Commons, 

Giving- the Eirth, Accession, ocA "M.ait\a.^a *& 
hia Heir Apparent or Pres-um^ 1 "* e > ^*»Hei 
Bias and Patronage ; as also a \m«t TftsA\e« *» 
he has hitherto held, Lis Town AAites* ani 
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The Complete Peerage, Baronetage, Knightage, and 
House of Commons. 



How to Address Titled People. 

Companion to the Writing-ltesk ; or, How to Address, Begin, 
and End Letters to Titled and Official Personages, together with 
Tables of Precedence, copious List of Abbreviations, Rules for 
Punctuation, and other useful information. New Edition. Royal 
32n*o. price Is. 



"Tiis la one ollhe most useful Little books we hive for n. longtime Been."— Br* 

The Royal Guide to London Charities. 

Showing, in Alphabetical Order, the Name, Date of Foundation, 
Address, Object, Annual Income, Number of People benefited, 
Mode of Application ti, and (.'hid Officer*, of every InstLtulinu in 
London. By Heerekt Fry. Published Annually, price Is. fjd. 

Peter Schlemihl. 

From the German of Adalbert VON CHAlrraso. Translated b; 
Sir John Bowbibo, LL.D!, 4c. Crown Svo. cloth, with Illui' 
trations by George Cruikshaok, price 2a. Gd, ; the Illustrations on 
India paper, price 5s. 

Hardwicke's Shilling Handy-Boofc of London. 

An Easy and Comprehensive, Guide to Everything worth Seeing . 
and Hearing. Soya! 3*2mo., cloth, price Is. 
Content:) : 



Bazaars. 


Omnibuses. 


Ball-rooms. 


Palaces. 


Cathedrals. 


Parks. 


Dining-rooms. 


Passport Offices. 


Eihibitiona. 


Picture Galleries' Regnlalio 


Mansions of Nobility. 


Popular Entertainments. 


Markets. 


Police-courts. 


Moaej-order Offices. 


Prisons. 


Monuments and Statues. 


Rautis St»«OM. 


Museums. 


StKMYlW.vUb, 


Muaic-balla and Concert- rooms,. 


\ TnesA.™. 


*mt-door Amusements. 


\ Teleg^O***.,**- 
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Shooting Simplified. 

A Concise Treatise on Guns and Shooting. By JiaKB DalziEi.l 
DoeGall. Second Edition, Re-written and and Enlarged, with a 
Special Chapter on Breech- Loaders. Fop. StDt cloth, price tin. 

Wines and other Fermented Liquors. 

From the EarlieBt Ages, to the Present Time. Dedicated to all 
Consumers in the United Kingdom. By J.iiEHa Richmond 
Shbbn. Fcap. 8vn. cloth, prtoo 5b. 

The Common Sense of the Water Cure. 

A Popular Description of Life and Treatment at a Hydropathic 
Establishment. By Captain J. H. Llints, late o[ the 61st Regi- 
ment, and the North Durham Militia. Crown Svo. price 5s. 

w.-ll- ''II r] j-VlltkiiLiiri. ivl.o Ills i'.iuii-.L Eh-.: trri'nU-:-! iii.i.-;i-i:?y . I I,.- hi.' [n tlji? strict 
■ li-L'i|iliii'' "I 1by[lvii|>nth.-. ami in I'u- vnlni'ii-- in' ■. Iit- ;,;■.■ l ■,i..ll> alumf Ini '>uu 



Special Therapeutics. 

An Investigation into the Treatment of Acute and Chronic 
Disease by the Application of Water, the Hot-Air Bath, and In. 
halation. By J. C. Lory Mabsh, M.D., M.R.C.P. Crown 8vo. 
price 3b. 6d. 

Bathing: How to do it, When to do it, and Where 
to do it. 

By Edgar Shepfabd, M.D., Medicd Superintendent of the Male 
Department, Colney Hatch Asylum. Third Edition. 8vo. 
sewed, price 1b, 

Plain and Practical Medical Precepts, 

Second Edition, revised and much enlarged. By Alfud 
Fleischsian, M.R.C.S. On a large sheet, price 4d. 

The Home Nurse. 

A Manual for the Sick Room. By Esther u: H aTidt. Second 

Edition, fcap. Svo. cloth, prioe 2s. Si. 
Air. I Practical Duties. 

Cleanliness. Moral Duties. Blisters and Plaist 

Dross. The Patient. | Chamber of Death. 

Diet and Cookery. | Visitors. 
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On Teething of Infants. 

Its prevalent Errors, Neglects and Dangers; their influence on 
the Health, and aa causes of death of Children. Including Hie 
dangers n[ Teething Powders, Soothing; BjrapB, to. By Henri 
Hanks, L.R.C.P. K.dinburgb, M.R.C.S. England, ka, Illustrated 
by Cases. Faap. 8vo. cloth, 3s. 6d. 

The Domestic Management of Infants and Children. 

In Health and Sickness. By 8. Baekeb, MJ>„ Brighton. 8vo' 
prioe £b. Also, 

The Diet of Infancy and Childhood. 

By S. Baekeb, M.D. Demy 8vo. sewed, prioe la. 

The Gastrio Regions and the Victualling Depart- 
ment. 

By Ah Old Mhjha SoBttKOM. The whole outward and inward 
man, from the crown of his head to the corns on his little toes, all 
tell the sad tale of the Gastric Regions' Wrong*. Crown 8vo. 
cloth, price 2a, 6d. 
" This is a most useful, and by no means a dull nr heavy book. . . . The old 

The Foot and its Covering 1 , 

With Dr. Camper's work on " The Best Form of Shoe," translated 
from the German. By James Dowik. Sew Edition. Fcap. Svo. 
cloth, illustrated, price '-». 6d. 

Auvergne : 

Its Thermo-Miueral Springs, ( 
Salutary Reaort for Invalids, i 
three Tinted Lithographs, price 

Sketches of Ceylon. 

Sketches of the Inhabitants, Animal Life, and Vegetation, in the 
Lowlands and High Mountains of Ceylon, as well as the Sub- 
marine Scenery near the Coast, taken in a Diving Bell. By Baron 
Eugesk de Ranbonnett. With 26 large CLroiuo-litho^raphs, 
taken frnm Life by the Author. Folio, j£2. 10s. 

First Help in Accidents. 

Being a Surgical Guide in the absence or before the arrival of 
Medical Assistance. For tie use cA fine MWms, nownR; for 
Members of both Military nod Sna\ Bwftow, \teWro, MA 
Trarellen: By CHARLBft "H. ScBiisa, "»-^-. ^VS., "&T 
Military Academy, Woolwich. Tuttj \WubUsMA. 
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First Help in Accidents {am&mted.) 

Sites. | Choking. Hauging. 

Bleeding. Cold. _ Poisoning. 

Broken Bones. Dislocations. Scalds. 

Bruise*. Drowning. Sprains. 

Bums. Exhaustion. Suffocation, 

And other Accidents where inBtant aid is needful. In sup. royal 
SZmo. olotb, price 2s. 6d. 

"A most useful i m i ■■ f llit i risln :■ little Unnk, winch i* liesiilpa [irtttlly got up, and 

.■outruns si>i:li' accurate and nice woodcut*. In ;!"" *inn-j ]ji'_-i's we Hud. cnn. 



A Manual of Popular Physiology : 

Being ao Attempt to Explain the Science nf Life iu Unteclinical 
Language. By Hekrj Lawson, M.D., Co-Lecturer on Physio- 
logy and Histological Anatomy in St. Mary's Hospital Medical 
School. Fcap. Svo. with SO Illustrations, price 2s. 6d. 

Man's Mechanism. [ Digestion. I The Kidneys. 

Lite. Respiration. Nervous System. 

Force. Heat. Organs of Sense. 

Food. The Skin. 4c. &c. 

"Dr. Lawaou lia* M]'. , ':"eik'il ,'. rrTi.i.-rlLi^ 'a'*:- manual aimi-iiii; ^ wt'Il a? instruc- 
tive. AU the greut fm-l.i Jii tinman pki»-r.ioli:^y i>T'j iiif-iTii''il I.: ihe reader &uc- 



Dr. Lankester on Food. 

A Coarse of Lectures Delivered at the Smith Keutiugton Museum. 
By E. Lahkester, M.D., F.R.S., F.L.S. Mew Edition. Price 4s. 

Dr. Lankester on the Uses of Animals 

In Relation to the Industry of Man. By Edihn Lankester, 
M.D., F.R.S. A Course of Sis Lectures, delivered at the South 
Kensington Museum. Crown Svo. pp. 3.10, cloth, fully illustrated, 

Silk. [ Soap. I Insects. 

Wool. Waste. Furs. 

Leather. Sponges and Corals. Feathers, Horns,.*; Hair. 

Bans. | Shell-fish. | Animal Perfumes. 

'■ Tin.' iiif-nmntiun : .- presented in the mw^t Wt\4, t^cv^*., wAraiP&iifl^*. 

'Vm'MllSl's 

those crealu/ea whose products becume i\«i>uv:\i i™«'' sV»^> v -~' 
g that the YaMN* <* »» «**•* "" 



uc&cuamiiiir (cclinir tttW ttw " 



Robert IIakdwickr, 192, Picra-lii/i/. 



J 



Practical Physiology : a School Manual of Health. 

Being a Practical Guide to the Means of Saonring Health, anil 
Life. Intended for the use of classes and general reading. By 
Dr. Lahsebteh, F.R.S. Fifth. Edition, foap. Std. illustrated, 
price 2k. IJtL 

. I. lOiiii'Lifly illustrated. There is not a school of any kind (or males or 

lea.rlclior |ioor. in which ■■■>■ iiii.'k rm-iit :,.<■: lie ii-c-,'. n- > reu-hook ; indeed, 

it ougrht to begs common as an Engtirii Grammar. Few persons are capable ol 

Domestic Medicines : their Uses and Doses. 

In the f.bssnce of professional assistance, with Tables of Weights 
and Measures ; the preparation of Beverages suitable for the Sick 
Room. Poisons and their Antidotes. Sixth Thousand, 32mo. 
cloth, price 1b. 

The Changed Cross. 

Words by L. P. W. Illnminatod by K. K. Dedicated to the 
Memory of those blessed ones whn having, "through much tribu- 
lation," finished, their course with joy, uuw rest from their labours ; 
and to those also who are still running with patience the course 



Spiritualism and Animal Magnetism. 

~ Secood Edition. Crown Svo 




H worthy attention,"— Ratfi 'Jvurmit. 

Degrees and " Degrees ;" 

Or, the Traffic in Theological, Medical, and other " Diplomaa " 
Exposed. By the Rev. Hexht Relohbb, M.A., Assistant 
Master in King's College School, Dedicated, bv permission, to 
the Rev. Alfred Barry, D.D., D.C.L., Canon of Worcester, Prin- 
cipnl of King's College, London. Demy 8v~o. price Is, fld. 

Notes on Conjectural Amendments of certain Passages 
in Shakespeare's Plays. 

By P. A. DaXtBl. Crown 8vo. price 3s. 64. 

Statesman at Home. 

-* Dramatic Fragment. By G. T. Tjiywia. 
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The Pocket Guide to the Pharmacopeia. 

Being an ExpWiai"i-y fllwiifiiiilinn of its Drug*. Preparations, 
and V oru pounda. All Essentiala being uom prised in a form and 
aize adapted to the Practitioners' Nntc Book. To enable the busy 
Practitioner to do ju^tiui; tn bia vocation, and aval] himself of 
what no meiiKTy cmiiJ ui.in.-rn-i.Hi; ivi.;iin, this little hook has been 
compiled by one who lints long felt the want of some such aid. 
Limp cloth for the pocket-book, la. 

Observations on Sea-Sickness, 

And on some of the Means of Preventing it. By Sir James 
Aldebsos, M.D., D.C.L., F.R.S., Consulting Physician to St. 
Mary'a Hospital. Crown 8vo. cloth, price 2b. 

Surgical Appliances and Minor Operative Surgery. 

By Thomas Ahkandau, F.K.C.S., Edinburgh. Fcmp. 8vo, 
cloth, price Es. 

Abstract of Surgical Principles. 

By Thoxjcs Ahnandalb, F.R.S. and EAGJ3. (Edin.) price 1b. 

I. Inflammation, Supi-iiriitiyii, Absceas, Sinus and Fistula, Mortifi- 
cation, Ulceration, and Uken, price la, 
II. Tumonrs, or Morbid Growths, price la. 

III. Dielnoations, price Is. 

IV. Fractures, price la. 

Chemistry. 

By Professor Brande, D.C.L., F.R.S.L., and Professor Alfbeb 
S. Tayloh, M.D., F.U.S., F.K.C.P. Loud. Fcap Svo. cloth, BOO 
pngoa, price :2a. 6d. 
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On the Core of Clubfoot, without Cutting Tendons, 

By Richard Bahwbll, F.R.C.S., Surgeon and Lecturer on 
Anatomy, Charing Cross Hospital. With 28 Ph olograph. 
Second Edition, greatly enlarged, crown Svo, 7s. 0(1. 



A Treatise on Diseases of the Joints. 

Illustrated by Engravings on Wood. Demy Svo. eloth, price I: 
Also, 

Causes and Treatment of Spinal Curvature. 

Crown Svo. with Woodouts, price 6a. 

A Manual of the Operations of Surgery. 

For the Use of Senior Students, House Surgeons, and Junior 
Practitioners. Illustrated. By Joseph Bell, F.R.C.S. Edinburgh. 
Lecturer on Surgery, Assistant-Surgeon, Clinical Ward, Royal 
Infirmary. Surgeon to the Eye Infirmary, Edinburgh. Fcp, Svo, 
price 6s. 

On Inhalation as a Means of Local Treatment of 
the Organs of Respiration by Atomised Fluids 
and Cases. 



On Surgical Diseases of Women. 

By I. BakbrBeown, F.R.C.S. (by Exam,), Surgeon to the London 
Surgical Home. Third Edition, revised and enlarged, demy Svo. 
price ISa. 

By the same Author, 

On Ovarian Dropsy : 

Its Nature, Diagnosis, and Treatment. The Result of Thirty 
Years' Experience. Post Svo. cloth, price 5s. 

On Scarlatina, and its Treatment. 

Second .Edition, fcp. Svo. cloth, price. ta. 6&- 
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The Ophthalmoscope: 

Its Varietiea and its Uses. Translated from the German of Zandek 
by R. B. Caktbk, F.H.C.S. Jing. (by lixam.). With Notes and 
Additions. 68 Woodcuts and 8 beautiful Coloured Cliromo-litho. 
graphs. Royal 8vo., price 9a. 

On the Arcus Senilis ; or Fatty Degeneration of the 
Cornea. 



The Chemical Processes of the British Pharmacopoeia, 



By the B an,e Author, 

Carbolic Acid as a Disinfectant. 

And KB a means of preventing the spread of the Cattle Disease. 
Svo. sewed, price la. 

Disinfection and the Prevention of Disease. 

By Hehhy Bollman Condy. 8vo. sewed, price la. 

Air and Water, their Impurities and Purification. 

8™. oloth, price Is. 

On Joint Diseases. 

Their Pathology, Diagnosis, and Treatment ; including the nature 
and treatment of Deformities and Curvatures of the Spine. By 
the late Holmes Coots, F.R.C.S, Svo. cloth, price 9s. 

Varicocele. 

(Clinical Lecture on) Delivered at the Lock Hospital. By WiLMR 
CouLHON, F.R.C.S., Surgemi to the Lock Hospital and St, Peter's 
Hospital. Crowo Svo. price 2s. 6d, 

Parturition and its Difficulties. 

With Clinical Illustrations aod StaXu&ica <rt Yl.TW, "SS«Slv.w«fc.. 
By J. Hall Davis, M.D., F.KC.¥.,¥«a4wA^ ^0\*»^» 
Society. New Edition, revised ami «rS».vg«s&t iscoth-b. =■'"»- 
price ft. <Jd. 
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By the saine Author, 

Flexions of the Uterus. 

With Notes of the Ovarian and other Diseases treated 
Female Ward, Middlesex Hospital, July to July, 1W3-64. Price 
2s, 8d. 

Gleet: 

Its Pathology and Treatment. With Memoir on the Treatment 
of Stricture of the Urethra by Subcutaneous Division. By HknRT 
Bicit, B.A., M.D., Snrgeon to the National Orthopedic Hospital. 
Second Edition, with Woodcuts, price 5a. 6d. 

On the Safe Abolition of Fain in Labour and Surgical 

Operations byAnieBthesia with Mixed Vapours. BjEoBERrEiUJ, 
M.E.C.S., L.S.A. Crown 8to. cloth, price 2s. 6d. 

On Penetrating Wounds of the Chest. 

Founded on Actual Observations in the Camp General Hospital 
before Sobastopol. By Patbioe Fbaser, M.D. Demy 8vo. cloth, 

Treatment of Diseases of the Skin. 

By William Frazer, M.D. Fcp. 8vo. price 3s. 

On Diseases of the Kidney, and Dropsy. 

By Dr. S. J. Goodfellow, M.D., F.K.C.P-, Senior 
the Middlesex Hospital and Lecturer on Mediciue at the Middle- 
sex Hospital Medical School. Crown 0V0. price 7s. lid. With 
illustrations from Nature by Tuffen West. 

Tooth Extraction. 

A Manual on the proper mode of extracting Teeth, compiled from 
the latest authorities and designed for the use of Students »nd 
Junior Practitioners. With a Table showing in parallel columns, 
the names of all the Tetsth, the instruments required for their ex- 
traction, and the most improved methods of using them. By JOHN 
Gorham, M.B.C.S., Fellow of the Physical Society of Guy"s 
Hospital. Price Is. 

On Epidemic Cholera and TJiarrhaaa ; 

Their Prevention and Treatment bj SuioWt. Tfc«ii "E&vM™i. 
By Jobs Gnnvs, M.P., M.B.C.B.,&c. TtobV*. 




By the same Author. 

Epidemics Examined and Explained. 

8vo. cloth, price 5a. 

Dr. Grove's System of Medical Book-Keeping. 

Only three hooks required, and no posting necessary. The 
plete set, suitable to carry a large practice about three years, 
£4. Us. 6d. Prospectuses and Examples gratis on application. 

On Diseases of the Stomach : 

By 8. O. Habiusbon, M.D., F.R.C.F., Physician to and Lecturer 
oo Materia Medio* and Therapautica at Guy's Hospital, &.C. Crown 
8 to. price 5b. 

An Essay on some Varieties and Effects of Can- 
cerous Disease of Bone. 

By William Hickman, M.B., F.R.C.S., Surgeon to the Western 
General Dispensary. 8vo. illustrated, 3s. 6d. 






On the Use of Artificial Teeth. 

In the Prevention of Indigestion, and the Cure of Di 

to Imperfect Nutrition. By ROBBBT T. HULMK, M.K.C.S..E,. 

Crown 8vo. cloth, price 2s. od. 

On the Management of Labour in Contracted Pelvis. 

A Thesis which obtained tl i ■_- fir*(. prize fnnrj the Faculty of Medi- 
cine of Paris. ByWiLLiAH H.Jones, M.I). Paris, M.R.C.S. Eng, 
Demy 8vo, cloth, price Is. 



A Treatise on the Laws and Customs of the Medical Profession, i 
relation especially to Principals and Assistants, with 9UOM(4ioD 
and Advice to Students on Preli miliary Education. By J. Baite 
LaSQLBY, M.R.O.8., P.L.S. Crown 6vo. cloth, price 3s. 

Sciatica, Lumbago, and Brachialgia. 

Their Nature and Treatment warit tbeb "wsvosftSu** "c>Si.* 1H ?* , ''™L sa . 
Cure fay Hypodermic fahta afl P ot Su\toi ^ ^^^^s^Tc'ssstWt 
M.D., Assistant Physician lo Bt, TAm-^ ^"SS^a""^!**** 
od Physiology in St. MaryS H ost)HtA %e4Va\'w3w*' v 
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Portrait of Baron Liebig. 

Prom a Negative taken expressly for the Publisher. Mounted 
on cardboard, price 10s. fld. ; in elegant gilt frame, price 21a. 

Posological Tables: 

Being a Tabular Arrangement of all the Madioines contained in 
the British Pharmacopoeia ; with Dose, Action, and Form of Ad- 
ministration, containing also Appendix on Poisons. By Alex- 
ander Milne, M.D. Price la 8d. 

Diseases of the Skin: 

(The Pathology and Treatment of). By J. L. Milton, Senior 
Surgeon to St. John's Hospital for Diseases of the Skin ; corre- 
sponding Member, of tbe New York Dermatologioal Society, 
Demy 8vo., cloth, with photographs, price, 10s. 6d. 

On Shock after Surgical Operations and Injuries. 

With Special Reference to Shock caused by Railway Accidents. 
By Edwin Morbi3, M.D., F.R.C.S. Oxon. Crown 8vo. cloth, 
price 3s. fld. 

Text-Book of Skin Diseases. 

By Dr. IsXDOR Neumann, Lecturer on Skin Diseases in the Im- 
perial University of Vienna. Translated from ths Second German 
Edition by special permission of the Author. By Alfred Pull ah, 
M.D. and CM. Edin., Fellow of tho Itoyal Medical and Chirur- 
gical Society, Physician to the East London Hospital for Child re u. 
Translation revised by the Author. Sixty Woodcuts, illustrating 
recent micro scopic investigations. Royal 8vo, cloth, price 12b. 6d. 

Osteology for Students: 

A concise Description of the Human Skeleton, adapted for the 
use of Students in Medicine, accompanied by an Explanatory 
Atlag of Plates. By ABTHt'u Tbkhern Norton, Assistant- 
Snrgeon to St. Mary's Hospital, and A ssistsnt- Lecturer and De- 
monstrator of Anatomy at the Medical School. 8vo. cloth, price 
7a. lid. 2 vols, complete. 

Affections of the Throat and Larynx. 

The classifies linn, description, and statistics of 150 CunseculLve 
cases occurring in the Throat Department of St. Mary's Hospital. 
ByAniarn TkriiKUN Nijmos, V .\l.Cft., JsawsAjmA S^i^eon and 
Surgeon in charge of the Thvoat DK\.M'.mer,\, iA <K.1k»f klba> 
pital, I«etnrer on Anatomj in ftie "NUSwA *»*■ ^™1 V» 
oloLbj price 4s. 
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The Ward Manual ; 

Or, Index of Surgical Disease and Injury. For the Use of 
Students. Ey T. W. Nunn, F.R.C.S., Surgeon to the Middles.:-.* 
Hospital. Limp clotb, price 3a. 

Hygiene of Air and Water. 

Being a Popular Account of the effects of the impurities of Air 
and Water; their detection and the modes of remedying them. 
By William Procter, M.D., F.C.S„ Surgeon to the York Dis- 
pensary. Crown 8vo. cloth, price ^aV" 

Handbook of the Sphygmograph. 

Being a Guide to its Use in Clinical Research. By J. Bubdon 
SiNUKESos, M.D., F.R.S., Physician to the Hospital for Con- 
sumption, Ausistant-Phjiici.tn to Middlesex Hospital, and Joint- 
Lecturer on Physiology in tlic Middlesex Hospital Medical College. 
Crown 8vo. cloth, price 3s. Od. Illustrated. 

On Rupture, Inguinal, Crural, and Umbilical. 

The Anatomy, Pathology, Diagnosis, Cause and Prevention ; 
with New Methods of effecting a Radical and Permanent Cure. 
Embodying the Jacksonian Prize Essay for 1881. By John 
Wood, E.R.C.S, Ens- (Exam.) Demonstrator of Anatomy at 
King's College, London; Assistant Surgeon to King's College 
Hospital. With numerous Illustrations by Bagg. Svo. cloth, 



Lungs and Heart. 



A Gnide to the Physical Diagnosis of Diseases of the Lungs and 
Heart ; Insulin 1 r with sin iriii...kn'.ion tn the K.\ai Li ination of the 
Urine. )W -Iame- Sawyek, M.Ii., Ln.nl.. ic. Hesident Phyaioian 
Queen's Hospital, Birmingham. Crown 8vo., price 6a. 

Preservation of Sight. 

Three Lectures. By David Smith, M.D., Member of the Royal 
College of burgeon of EngUod, K\ir:i ,-\. ■ ■ : t> 1 ■. i i l i ■ .- a I lecturer on the 
Eye, Glasgow, to. Crown Svo. price ter*i. _£^T 

Clinical Notes on Uterine Sox^ec^ •• 

With Special Reference V> tt» WMra.%<m-«^ -A "&* ^*^S « 
ditiou. Bv J. MAiur.li 8o»,SL».,l»toawW«^iv I., 
HoMpitol, New York. Svo. fcx\*» \\W*»X*A, V«» 
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On Lithotomy. 

By William F. Tebvan^ B.A., F.BXLS., Surgeon to the West 
London Hospital and to St. Peter's Hospital, and Lecturer on 
Anatomy at Westminster Hospital. • Demy 8 vo. price Is. 

Trousseau's Clinical Medicine. 

Translated and Edited, with- Notes and Appendices, by the late 
P. Victor Bazibb, M.D., London and Pahs. Parte 2 and 3, 
4s. each ; Vol. I. bound in cloth, price 14s. 
Vol. II., III., and IV. Translated by John Rose Cobmac, 
M.D., Edin., F.R.S.E., Fellow of the Royal College of Physicians, 
Edinburgh, formerly Lecturer in the Medical School of Edin- 
burgh, &e. Sewed, price 12s. ;. in cloth, price I4e. each. 

A few copies of the 2nd and 3rd parts are still on sale. Tile work ia being now 
brought out by the New Sydenham Society. All who hare bought the early parts 
as published by Mr. Hardwicke can bare the completion from bin through 
their bookseller in the ordinary way. 

Spinal Debility: 

Its Prevention, Pathology, and Cure, in relation to Curvatures, 
Paralysis, Epilepsy, and various deformities. By Edwabd W. 
Tuson, F.R.C.S. Demy 8vo. cloth, price 5s. iflusiratedv 

Plain Directions for dealing with an Insane Patient. 

By J. M. Wihw, M.D., M.R.C.P., Senior Physician to the St. 
George's and St. James's Dispensary, late Medical Superintendent, 
of Sussex House Lunatic Asylum, &c. Fcap. 8vo. cloth, price Is. 
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PUBLICATIONS OF THE RAY SOCIETY. 



British Hemiptera-Heteroptera. 

By J. W. Douglas nnd John Scott, £1. 10a. 

Cirripedia Family. 

My C. Darwin, Esq. 2 vols. £2. 2*. 

British Freshwater Folyzoa. 

By Professor Allman. £1. lis. 6U 

Recent Foraminifera. 

By Profeeaor WILLIAMSON. £1. 11b. Sd. 

Oceanic Hydrozoa. 

By Professor Hciley. £1. 11a. 6d. 

Organization of Trilobites. 

From the German of B 



British Naked-eyed Pulmograde flTedasre. 

By Professor £. Forres. £1. Is. 

The Spiders of Great Britain and Ireland. 

By J. Blackwall, F.L.S. 2 toIb. £3. 13s. 6d. 

Foraminifera. 

By Dr. Carfestes. £1. Hi. 6d. 

Fructification of Higher Cryptogamia and Coniferse. 

From the German of Hofkkhtrr. £1. 5s. Sd. 

Reptiles of India. 

By Dr. GUnther. £2. 2?. 

British Spongiads. 

By Dr. Bowerbank. 2 vols. £Z. Ua. 

Steenstrup on Alternatum. <S ^miiiiilW— W 



iferse. 
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British EntomostracouB Crustacea. 

By Dr. Baird. £1. 1b. 

British Angiocarpous Lichens. 

By Key. W. A. Lbiqhton. 10s. 6i. 

British Nudibranchiate Mollusca. 

A Monograph of the (with coloured drawings of every B] 
By Messrs. Alder and Hancock. 

Part I. Imp. 4to £1 10 



IV. 
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Meyen's Geography of Plants. 

Translated from the German by Miss Margaret Johnston', $ 
pp. 422, 10s. 6d. 

The Miscellaneous Works of Robert Brown. 

2 vols, demy 8vo. Vol. 1. I. Geographico-Botanical ; II. Structural 
and Physiological Memoirs, price £1. Vol, '1. Systematic Me- 
moirs and Contributions to Systematic Works. £1. Atlas of 
Plates, imp. 4to. price £1. 

Vegetable Teratology. 

An Account of the Principal Deviations from the usual construc- 
tion of Plants. By Ma*weli, T. Masters, M.D. F.L.S. With 
numerous illustrations, by E. M. Williams, Demy 8vo. cloth, 
£1. la. 

On Pterylography. 

Translated from the German. Edited by Philip Lotley Sclater, 
M.A. Ph.D. F.R.S. Imp. 4to. 10 platej, 16s. 

B*cent Memoirs on the Cetacea. 

By Professors EscEitiCHT, Rrlnbahdt, and Ltlljeeobg. Edited 
by W. H. Flower, F.B.S., &c. Imp. 4to. pp. 312, fl plates, £1. 4a. 
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By W. K. Parker, Esq., F.lt.S. Imp. 4to. illustrated with 30 
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POPULAR SCIENCE REVIEW. 

EDITED BY HENRY LAWSON, M.D. 

THE Popular Setflu* Ittvkm is the only Journal which takes up the 
intermediate position between the world of Science and the public 
generally. There are scientific journals abundant which represent 
each section of the scientific public properly bo called ; and there are 
literary journals! which devote a certain portiou of their space to scien- 
tific matters of general interest. But the only journal which is at 
once a sort of (irririfi.tiiii: l.v,!i between the scientific world on the one 
side and the people— i.e. those who are beyond the limit of the scien- 
tific circle — on the other, is tho Popular Science Btnitie. 

Thus it contains no original theories. Until a theory, in fact, has 
obtained tho sanction of the purely scientific world, it holds no place 
in the pages of the Popular Scicwi Itcritw ; but as soon as a fact is 
recognized as an unquestionable scientific truth, and long before it 
reaches the general public by any other channel, it takes its place in 
the pages of the Papul'.ir SWciee /,'■*<■ ■<«'. Here it is laid out in the 
plainest but most exact language possible, and, if necessary, is illus- 
trated fully, — not in that claptrap style which is adopted by magazines 
of a particular class, but in a cleST, distinct, and yet modest fashion, 
plainly setting forth the aims and desires of the author. 

The plan of the Popular .Science Ecview is briefly as follows : — First 
come a number of articles illustrated by a variety of page-plates, and 
dealing with those questions in each branch of science which have 
been most recently the subject of communications to the Scientific 
Societies. These are invariably done by men who are at once the most 
eminent and representative in the several branches of science to which 
they belong : we refer to the names of Contributors as a proof of this. 

Leaving the Original Articles, wa come next to the Reviews. These 
are short, but as a rule they are to the point ; and they generally con- 
tain notices of every scientific book which has been published daring 
the quarter. 

Finally, we come to the Scientific Summary. In this we End a very 
perfect record of the principal work done at home and abroad in the 
following various branches ;— Archaeology, Botany, Geology, Palaran- 
tology, Chemistry, Mineralogy, Microscopy, Metallurgy, Mining, 
Physics, Photography, Zoology, Comparative Anatomy, and Medicine, 
This department, is divided amODgat a number of men, and generally 
it may be aaid to put the general reader «r< ann u m) witb the progress 
of science at home and abroad during the quarter which has elapsed 
previous to publication. 

Thus, altogether, the Journal furnishes an amount of scientific in- 
formation, in a popular and yet esact furtn, which, <m.\smsX.W^h™jS.'™ 
any other English periodical. 
Vols. I. to XI., Sets in Humbert, £5. "««. ^ -»' s »- ? SsS ^' ^["^i 
flMf-nomceo, £8, 8a. Cloth Cm em tut ■SWiaos>«*Tf* u * uk ' 
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Transactions of the Royal Microscopical Society, mid Record oj 
Histological Resear'h id Tlomf. and Abroad. 

rpHIS Journal is devoted exclusively to the interests of Microscopical 
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contains not only tho proceedings of the Royal Microscopical Society, 
but also embraces communications from the leading Histologists of 
Great Britain, the Continent, and America, with a comprehensive 
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The Monthly Microscopical Journal, 

Volume 7, 294 Pages of Letterpress, 20 whole-page Plates, price 

10*. 6d., contains : — 



Markings on Battledore Scales of some 
Lepidoptera. By. John Anthony, M.D. 
Cantab., F.R.M.S. 

The Nerves of Capillary Vessels and 
their Probable Action in Health and 
Disease. By Dr. Lionel S. Beale, 

F.R.S., If«R.v«.ir. 

New Erecting Arrangement, for Bino- 
cular Microscopes. By R. H. Ward, 
M.A., M.D. 

On a New Micrometric Goniometer 
Eye-piece for the Mioroscope. By 
J. P. Southworth. 

Action of Hydrofluoric Acid on Glass, 
viewed Microscopically. By H. F. 
Smith. 

On the Relation of Nerves to Pigment 
and Other Cells or Elementary 
Parts. By Dr. Lionel S. Beale, 
P.R.C.P. 

On the Structure of the Stems of the 
Arborescent Lycopodiacese of the 
Coal-Measuresw By W. Carruthers* 
FJR.S. 

On Bog Mosses. By R. Braithwaite, 
M.D., F.L.S. 

The Advancing Powers of Microscopic 
Definition. By Dr. Royston Pigott, 
M.A., Cantab. 

Microscopic Object- Glasses and 
their Power. By Edwin Bicknell. 

Remarks on a Tolles Immersion ^th. 
By Edwin Bicknell. 

Maltwood's Finder supplemented. By 
W. K. Bridgman. 

On a New Micro- Telescope. By Prof. 
R. H. Ward. 

Mycetoma, the Fungus Disease of 
India. By Jabez Hogg, F.L.S. 

The American Spongilla, a craspedote, 
flagellate Infusorian. By H. James 
Clarke, A.B., B.S. 

Refractive Powers of Peculiar Objec- 
tives. By R. B. Tolles (U.S.). 

On the Development of Vegetable Or- 
ganisms within the Thorax of Living 
Bird*. By Dr. James Murie, F.L.S. , 
F.G.S., &c. 



Remarks on the Finer Nerves of the 
Cornea. By Dr. E. Klein. 

Note on the Resolution of Amphipleura 
pelracida by certain Objectives made 
by R. and J. Beck and by William 
Wales. By Dr. J. J. Woodward, 
U. S. Army. 

Stephenson's Erecting Binocular. By 
J. W. Stephenson, F.R.A.S. 

On a Presumed Phase of Actinophryan 
Life. By J. G. Tatem. 

On the Various Phenomena exhibited 
by the Podura. Test under Micro- 
scopic Resolving Powers. By G. W. 
Royston Pigott, M.A.. M.D. 

Researches on the First Stages of the 
Development of the Common Trout 
(S*lmo Fario). By Dr. E. Klein. 

On the Classification and Arrangement 
oi Microscopic Objects. By Dr. James 
Murie, F.L.S., F.G.S., &c. 

On Bichromatic Vision. By J. W. 
Stephenson, F.R.A.S., Treat. 
R.M.S. 

The Supposed Fungus on Coleus 
Leaves, and Notes on Podisoma 
fuseum and P. juniperi. By Henry 
J. Slack, F.G.S. 

Optical Curiosities of Literature. By 
the Rev. S. Leslie Brakey, M.A. 

On an Improved Reflex Illuminator for 
the Highest Powers of the Micro- 
scope. By F. H. Wenham. 

On a Silvered Prism for the Successive 
Polarization of Light. By J. W. 
Stephenson, F.R.A.S., Treas. 
R.M.S. 

Structure of Battledore Scales. By J. 
Anthony, M.D., F.R.M,S. 

Beale's Nerve Researches. Dr. Beale. 
in Reply to Dr. Klein. 

Crystallization of Metals by Electricity 
By Philip Braham. 

On the Means of Distinguishing the 
Fibres of New Zealand Flax from 
those of Manilla or Sizal by the Mi- 
croscope. By Captain Hutton. 
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How Birds and Insects fly, 9, 

Infusoria, 44, 57, 125, 155, 164. 

Irritability and Sensation, 25. 

Kingfisher, the Common, 204, 234 

King of the Rats, 135. 

Kite, the, 251. 

Maine Deposits, 85. 

Maple Blight, 136, 188, 

Merlin, the,. 156. 

Metamorphoses of Insects,35. 

Microscopic Seeds, 253, 

Mole Mite, 232. 

Mosquitoes, 207, 211, 212, 215, 239. 

Oxlip, the, 35. 

Palates of Molhisca, 20, 200. 

Pebble-fiinding, 134. 

Perley's Meadow Deposit, 131. 

Phantom Larvae, 78. 

Polyzoon from Victoria Docks, 255. 

Primroses, Pink, 43, 66, 147, 187. 

Reptiles, from the Coal-Measures, 104, 

142, 167,214. 

Reptiles in Confinement, 272. 

Sand Wasp, the, 205. 

Scalariform Tissue, 276. 

Sensorial Vision, 145. 

SUver-mining in Eastern Nevada, 193. 

Slug Parasite, 274. 

Smew, the, 55. 

Spicules of £chinoderm8, 175. 

Spiders, 8, 11, 21, 22, 23, 24, 41, 47, 51, 
58, 63, 82, 124, 128, 143, )6l, 165, 167, 
195, 213, 238, 26l, 262, 263, 281, 283. 

Splits, I69. 

Spring Phenomena of Plant Life, 121. 

Stag-Beetle, the, 109. 

Stings and Poison-glands of Bees, &c, 

148, 205. 
Storm-glass, 24, 93, 117, 143, 167. 
Trees, Age of, 202, 231, 259. 
Unity of Mankind, 6, 34. 
Vegetable Hairs, 11, 101. 
Vipers, 23, 46, 70, 95, 165, 180, 212. 
Wax wing, the, 181. 
Why? 265. 
Wood-sorrel, the, 52, 280. 
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Acherontia atropog, 220, 257, 278. 
Admiral, the Red, 357, 262, 27$. 
Age of Fish, 141, 214. 
Animal from the Salt Lake, 78, 130, 

234. 
Aphis Lion and Lacewing Fly, IS. 
Ash-Trees, Violets under, 91* 1 16, 117, 

166, 188, 189. 
Badger and Otter, the, 90, 118, 137, 

258, 262, 277> 
Botanical Allusion in Tennyson, 91, 

110, 117, 106, 18°, 189. 
British Birds, 39, 85, 107, 113, 150, 179, 

227, 253, 274. 
Bods as Objects for Winter Study, 34. 
Butterflies, 58, 116, 140, 104,212,273, 

274. 
Cats and Starfishes, 214, 234, 239, 203, 
282. 

Cats before a Storm, 117, 141, 104, 107. 

Celandine, 52. 

Cells for Microscopic Objects, 139, 230, 

200,291. 
Centipede, a Luminous, 40, 47, 09, 71. 
Cheyleti, 5. 

Christmas and the Microscope, 44. 
Christmas Berries, 13, 94, 138. 
Cilia, about, 53. 
Coal, the Story of a Piece of, 1, 40, 71, 

96. 
Cochlearia officinalis, 43, 60, 91, 114, 

143. 
Comatula rosacea* 209. 
Cuckoo, the, 10, 04, 65, 185, 202. 
Death's- Head Moth, 220, 257, 278. 
Dendritic Spots on Paper, 22, 46, 71,80. 
Dlatomacese, 22, 61, 67, 72, 92, 109, 139, 

158, 163, 183, 187, 220. 

Drawing from the Microscope, 87, 139, 

165. 
Early Birds, 1 1 3, 1 36, 1 37. 
Enchanter's Nightshade, 62. 
English Plant Names, 25. 
Epistylis, 83. 
Fish Scales, 12, 41, 67, 163, 187, 260, 

281. 
Floral Giants, 9. 
Food for Bullfinch, 215, 237, 238. 
Fragillaria Crotonensis, 109, 158, 183, 
Frog, 63,76, 161. 
Fumart, the, 22, 45, 68. 
Garden Decoration, Wild Flowers for, 
169, 203. 



GeopkUus Hectricms, &c, 49, 65, 71. 
Gemma lUttrtimnmm, 133, 191, Sf> 
Geraniums, Carpels of, 211, 235, 238. 

261 
Gnats, 16. 

Hawk-Moths, 10, 1 19, 220, 234,257,273. 
Hawthorn, 22, 23, 43, 70, 93, lift, 118. 
Holly, the, 213, 235, 238, 259, 288. 283. 
Humble Bee, Winter Home of the, 41, 

134, 104, 166. 
Hybernation of Bees, 41, 90, 93, 134, 

104, 100. 
Imnthina, 31, 04. 

Influence of Light on Insects, 57,77, 

137, 105, 188, 273. 
Insects of the Season, 233, 234. 
Kestrel, the, 179, 257. 
Ladybird, 232, 239, 207, 283. 
Lampreys and Lamperns, 145. 
Lapwing, the, 107, 107* 
Laurel Berries, ftc, 47, 70, 114. 
Laurel-Leaves, 20, 45, 08, 71. 
Leeches, 76, 93, 143, 161, 105. 
Lepisma succharina, 94, 118, 142, 103. 
Light Attracting Insects, 57, 77, 137, 

105, 188. 

Ligurian Bees, 213, 237, 250, 303, 283. 

Luminous Centipede, 46, 47, 09, 71. 

Monsters of the Deep, 55. 

Mosquitoes, 17, 54. 

Moth, the Fish, 94. 118, 142. 

Myriapods, 49. 

Norfolk, Rare Birds in, 100, 101, 184, 
192. 

Otter and Badger, the, 90, 137, 258. 

Otters, 90, 118, 137, 101, 105, 184. 

Phronima, 73. 

Poppy Seeds, 11. 

Rudd, Scales of the, 12. 

Scales of Butterflies, 212, 214. 

Scurvy Grass, 43, 00, 07, 91, 114, \4S\ 

Sea Anemones, 66, 90, 198, 210. 

Sea Birds, Association for the Protec- 
tion of English, 10, 42. 

Sections of Fossil Wood, 18. 

Siskin, the, 39. 

Starfish, Cats and, 214, 234, 239, 2ft, 
282. 

Surirella, a New, 61. 

Vine Diseases, new, 59. 

Violets under Ash. Trees, 91,116, H7i 
166, 188, 189. 
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Smfcmc; Mice. 47, '5. 9*. 

Snake, the Smooth, 288, 231, 230, 2S6. 

Spicules of Sponges. 9oL, 28, 95, 188. 

Spiders, 144, 182, 213, 161. 

Sponges, 17, 28. 35, 56, 95, 186, l6f , 185, 

281. 
Stag Beetle, 42, 9*. 95, 119, 1Q8. 
Starting*, 93. 117, 118, 140, 213, 287- 
Swallows, 57, 69, 115, 143,212, 285,237, 



Tissues, on Staining, ill, 128, 136. 



of Podsne, 16, 41, 47, iwj 



Tufted Dock, the, 78. 94, 143, 164. 
Unicorn, the, 46, 68, 95. 
VUrinm. peUmtH*. 44, 69, 116. 
Wasps, 7t, 163, 214, 239. 282. 
Web-wearing Caterpillars, 58, 94, 11 i 

142. 

Whitebait, 44, 263, 281. 282. 
Toong CsterpfllarsinCiaifiai im 11T, 161 
188, 237, 362. 
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